NASA TECHNICAL 
MEMORANDUM 


N 71- 26974 


NASA TM X-64590 


A REFERENCE ATMOSPHERE FOR 
VANDENBERG AFB, CALIFORNIA 
ANNUAL! 1971 VERSION ) 

By E. A. Carter and S. C. Brown 
Aero-Astrodynamics Laboratory 

May 10, 1971 


NASA 



George C. Marshall Space Flight Center 
Marshall Space Flight Center, Alabama 


MSFC - Form 3190 (September 1968) 



TECHNICAL REPORT STANDARD TITLE PAGE 


1. REPORT NO. 

NASA TM X- 645 90 

2. GOVERNMENT ACCESSION NO. 

3. RECIPIENT'S CATALOG NO. 

4. title AND SUBTITLE 

A REFERENCE ATMOSPHERE FOR VANDENBERG AFB, CALIFORNIA, 
ANNUAL (1971 VERSION) 

5. REPORT DATE 

May 10, 1971 

6. PERFORMING ORGANIZATION CODE 

7. AUTHOR (S) 

Vv 

E. A. Carter and S. C. Brown 

8. PERFORMING ORGANIZATION REPORT # 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 

George C. Marshall Space Flight Center 
Marshall Space Flight Center, Alabama 35812 

10. WORK UNIT NO. 

11. CONTRACT OR GRANT NO. 

13. TYPE OF REPORT & PERIOD COVERED 

TECHNICAL MEMORANDUM 

12. SPONSORING AGENCY NAME AND ADDRESS 

NASA 

Washington, DC 20546 

14. SPONSORING AGENCY CODE 

15, SUPPLEMENTARY NOTES 


16. ABSTRACT 


The reference atmosphere established by this study is based on the most current 
annual tabulation of thermodynamic quantities for Vandenberg Air Force Base, 

California. The report includes polynomial coefficients for each of the basic 
thermodynamic parameters of pressure, density, temperature, and virtual temperature. 

The coefficients define analytical expressions for each of these quantities so that 
they may be computed at any desired altitude. The coefficients result from a least 
squares fit of the respective parameters versus geometric altitude from 0 to 81,750 
meters. The reference atmosphere is also extended to 700 km altitude by the technique 
given in the U. S. Standard Atmosphere, 1962, with latitude adjustments so that it is 
directly applicable to Vandenberg Air Force Base. Computed values of pressure, kinetic 
temperature, virtual temperature, molecular temperature, density, coefficient of 
viscosity, kinematic viscosity, speed of sound, molecular weight, pressure ratio, 
density ratio, viscosity ratio, and pressure difference are tabulated from 0 to 700 km 
altitude. 


* 


Lockheed Missile and Space Company, Huntsville, Alabama. 


17. KEY WORDS 

18. DISTRIBUTION STATEMENT 

Atmospheric Models 

Unclass if ied- Unlimited 

Empirical Polynomials 


Thermodynamic Quantities 



E. D. Geissler 

— : 

Director, Aero-As trodynamics Laboratory 


19. SECURITY CLASSIF. (of this report) 

UNCLASSIFIED 


20. SECURITY CLASSIF. (of this page) 
IINCT.AS.<?TT7TTJ'n 


21 . NO. OF PAGES 
A7 


22. PRICE 



TABLE OF CONTENTS 


Page 

I. INTRODUCTION 1 

II. DETERMINATION OF A REFERENCE ATMOSPHERE FOR VANDENBERG 

AIR FORCE RASE, CALIFORNIA 2 

A. Definition 2 

B. Procedure 2 

III. U.S. STANDARD ATMOSPHERE, 1962 COMPARISON 10 

A. Comparison of Temperature Profiles 10 

B. Absolute Differences 11 

C. Relative Comparison 11 

IV. CONCLUSIONS 12 


111 



LIST OF ILLUSTRATIONS 


Figure Title Page 


1 Comparison of U,S. Standard Atmosphere, 1962 and 

Vandenberg Air Force Base Reference Atmosphere 
Temperature Profiles 14 

2 Absolute Difference Between Thermodynamic 

Quantities of the Vandenberg Air Force Base 
Reference Atmosphere and the U. S. Standard 
Atmosphere, 1962, versus Geometric Altitude 15 

3 Relative Differences between Thermodynamic 
Quantities of the Vandenberg Air Force Base 
Reference Atmosphere and the U.S. Standard 

Atmosphere versus Geometric Altitude 16 

LIST OF TABLES 

Table 

I Derived Coefficients for Empirical Polynomials 17 

II Vandenberg AFB Reference Atmosphere versus 

Geometric Altitude (Annual), 19 


IV 



LIST OF SYMBOLS 


Symbol 


C 


S 


g 


go 

% 

M 

Mo 

P 

^o 

PR 

PD 

R“ 

r' = 6346873 


r* = 6348794 


S 

T 

T* 

T 

Z 

<D 

Cp 


Definition 

speed of sound (m sec“^) 
acceleration of gravity (m sec"^) 

acceleration of gravity at sea level (9.80665 m sec“^) 

kinetic temperature gradient dT/dZ (°K m"^) 

molecular temperature gradient ^ 7 . (°K m"^) 

molecular weight of air (unitless) 

molecular weight of air from 0 to 90 km altitude 
(28.9644) 

pressure (newton cm“^) 

sea level pressure (10.1899040 newtons cm”^) 
pressure ratio (percent) 
pressure difference (newton cm"^) 

universal gas constant [8.31436 x 10^ m^ sec"^ (°K)“^] 

function of latitude used to convert geopotential 
height to geometric altitude 

function of latitude used to convert geopotential 
height to geometric altitude 

Sutherland's constant (110.4 °K) 

kinetic temperature (°K) 

virtual temperature (°K) 

molecular temperature (°K) 

geometric altitude (m) 

geopotential height (m^ sec"^) 

latitude (degrees) 


V 



Symbol 

P 

pR 

Pq 

P 

P 

Po 

n 

7 

USS-62 

VRA-71 


DEFINITION OF SYMBOLS (Continued) 

Definition 

density (kg m"^) 

density ratio (percent) 

density at sea level (1.236178 kg m"^) 

constant used in Sutherland's viscosity equation 
[1.458 X 10“® kg sec-i 

coefficient of viscosity (newtons sec m“^) 

coefficient of viscosity at sea level 
(1.778415 X 10”^ newton sec m"^) 

kinematic viscosity (m^ sec"^) 

ratio of specific heat (1.40 unitless) 

U.S. Standard Atmosphere, 1962 

a reference atmosphere for Vandenberg Air Force 
Base, California (defined to 90 km and extended 
to 700 km altitude) 


VI 



TECHNICAL MEMORANDUM X- 64590 


A REFERENCE ATMOSPHERE FOR VANDENBERG AFB, CALIFORNIA, 

ANNUAL (1971 VERSION) 

SUMMARY 


The reference atmosphere established by this study is based on the 
most current annual tabulation of thermodynamic quantities for 
Vandenberg Air Force Base, California. This report includes poly- 
nomial coefficients for each of the basic thermodynamic parameters of 
pressure, density, temperature, and virtual temperature. The coef- 
ficients define analytical expressions for each of these quantities 
so that they may be computed at any desired altitude. The coefficients 
result from a least squares fit of the respective parameters versus 
geometric altitude from 0 to 81,750 meters. The reference atmosphere 
is also extended to 700 km altitude by the technique given in the U.S. 
Standard Atmosphere, 1962, with latitude adjustments so that it is 
directly applicable to Vandenberg Air Force Base. Computed values of 
pressure, kinetic temperature, virtual temperature, molecular tempera- 
ture, density, coefficient of viscosity, kinematic viscosity, speed 
of sound, molecular weight, pressure ratio, density ratio,, viscosity 
ratio, and pressure difference are tabulated from 0 to 700 km altitude. 


I. INTRODUCTION 


It is important that atmospheric models be derived from the most 
reliable and current information. These models should be revised or 
updated as better information becomes available. 

Early efforts were mainly concentrated on establishing and revising 
specific atmospheric models for the Cape Kennedy area, since this was the 
launch site for manned space flights. A reference atmosphere, based on 
annual median values of geopotential height, temperature, and relative 
humidity at standard pressure levels, was developed for Patrick Air 
Force Base, Florida in 1961 [1]. This atmosphere was revised by the 
Atlantic Missile Range Atmosphere for Cape Kennedy, Florida (IRIG 
104-63) [2], and was later extended to 700 km [3]. This extension 
employed methods and basic data above 90 km from the U.S. Standard 
Atmosphere, 1962 [4], 



Requirements for reference atmospheres at various other locations 
have arisen in recent years. Among other purposes, it is important to 
determine the effect of certain thermodynamic constraints imposed by 
the atmosphere at a variety of locations on a particular space vehicle. 
This document presents the most current annual reference atmosphere for 
Vandenberg Air Force Base, California (VRA-71), The atmosphere is 
defined to 90 km altitude and extended to 700 km. Parameters are 
defined using methods similar to those described in reference 3. The 
extension to 700 km employs techniques given in the U.S. Standard 
Atmosphere, 1962 [4], 


II. DETERMINATION OF A REFERENCE ATMOSPHERE FOR 
VANDENBERG AIR FORCE BASE, CALIFORNIA 


A. Definition 

The reference atmosphere established by this report is defined by 
computed values of pressure, kinetic temperature, virtual temperature, 
molecular temperature, density, coefficient of viscosity, kinematic 
viscosity, speed of sound, molecular weight, pressure ratio, density 
ratio, viscosity ratio, and pressure difference. In general, these 
parameters are tabulated for each 250-meter interval from 0 to 90 km 
altitude, each 1,000-meter interval from 90 to 300 km altitude, and 
each 2,000-meter interval from 300 to 700 km altitude. However, 
kinematic viscosity and kinetic temperature are computed from 0 to 
90 km altitude only, virtual temperature becomes the same as kinetic 
temperature above the moisture layer (9,950 meters altitude), and 
molecular temperature is computed from 90 to 700 km altitude. 


B. Procedure 


1. Basic Data 

The basic data used in deriving this atmosphere are taken from 
reference 5, which is Part I of the Inter-Range Instrumentation Group 
Reference Atmosphere for Point Arguello, California (launch site - 
Vandenberg Air Force Base), and from reference 6, which is a preliminary 
document extending that atmosphere to 90 km. 

2. Curve-Fitting Technique 

Values of pressure, density, temperature and virtual tempera- 
ture are taken from the two reports and subjected to a least-squares 
curve-fit procedure versus geometric altitude from 0 to 81,750 meters. 


2 



the altitude at which the fitted temperature profile intersects the 
U.S. Standard Atmosphere, 1962. The coefficients generated by this 
method define a fifth-degree polynomial as a function of altitude for 
each thermodynamic quantity subjected to a curve fit. Using the 
appropriate polynomial, values of pressure, virtual temperature, 
kinetic temperature, and density can be computed at any desired alti- 
tude. For purposes of this report, tabulated values (Table II) are 
given only at discrete altitudes, as described in (A) above. 

Both kinetic temperature and virtual temperature result from 
simple curve fits of the quantity versus altitude (see equations (11) 
and (12) below). Since pressure and density vary logarithmically with 
height, a slightly different procedure was used in deriving coefficients 
for these parameters. Instead of curve-fitting linear functions of 
pressure and density, the quantities 

P P 

in — and in — 

Pi Pi 

were curve-fitted as a function of geometric altitude. (Here, and 
Px are, respectively, 1,000 mb and the density at that level.) There- 
fore, the expression defining these quantities are exponential functions 
of the polynomial (see equations (1) and (6) below). 

In performing the curve fits, each curve is broken into five legs 
and coefficients are derived for each leg. Therefore, these derived 
coefficients, as listed in Table I, are neither the same from equation 
to equation nor from leg to leg. In keeping with the procedures of 
reference 3, no coefficients are given for virtual temperature or 
density above the third leg (28,250 meters). Density is computed above 
this level via the equation of state. 


3. Extension of the Atmosphere and Latitudinal Adjustments 

This reference atmosphere is extended to 700 km altitude by 
integration of basic data from the U.S. Standard Atmosphere, 1962. 

This extension begins at 81,750 meters and assumes an isothermal 
profile to 90,000 meters. In the region from 90,000 to 700,000 meters, 
linear segments of molecular temperature versus altitude are defined by 
the gradients given in the U.S. Standard Atmosphere, 1962. 

The pressure values above 81,750 meters are computed by integra- 
tion of the hydrostatic equation with proper latitude adjustments. If 
§cp actual acceleration of gravity at mean sea level at latitude 

cp, the geopotential height 0 [7] is given by 
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9 


Zr 

Z+r* 


where 


* °cp 

■ -(Sg/az)z,o ’ 

- 0 g/^Z> 2 ^Q = 3.085462 X 10"® + 2.27 x 10"® cos 2cp 
- 2 X 10“^® cos 4q), 


and 


Thus, latitude adjustments for Vandenberg are incorporated 
into the pressure equation by using the appropriate values of r* and r' 
for that location (see equations (2) and (4)). 


4. Derived Thermodynamic Quantities 

The following section explains the final computation of 
thermodynamic quantities listed in Table II. Analytical equations are 
presented when applicable. Derived values of the coefficients 
(Aq ... As) are given in Table I. 

a. Pressure 

(1) Altitude Region: 0 to 81,750 meters 

P = Pi 6 xp(Aq + AiZ + A 2 Z® + AsZ^ + A 4 Z^ + A 5 Z®) (1) 


where 


Pi = 10.0 newtons cm“®. 


4 



(2) Altitude Region: 81,750 to 90,000 meters 


(a) 

P = P 


Analytical Equation 


b 


-SoMp (Z-Z^) ~ 

-R*T^(r*+Z)(r“+Z^)-‘ 


( 2 ) 


(b) Computational Equation 


P = P, exp 
b 


r-1. 376598941 x 10^^ (Z-Z )n 



T^(6348794+Z) (6348794+Z^) 


where 


Pj^ = pressure at base 

= kinetic temperature at base 
Zjj = geometric altitude at base. 

(3) Altitude Region: 90,000 to 700,000 meters 

(a) Analytical Equation for 0 


Ln P = Ln P, + 
b 


g M r’ 
o o 


LL R* (r"+Z) (r''^+Z, ) ■ 
m ' b 


Ln 


mb 

T , +L (Z-Z, ) ' 
L mb m^ b^-J 


(3) 


(4) 


(b) Computational Equation for 0 


Ln P = Ln P, + 


1.376598941 x 10 


il2 


^L^(6348794+Z) (6348794+Z^) j 


Ln 


mb 




(5) 


where equals molecular temperature at base. If Ljj^ equals zero, 
the analytical equation is the same as equation (2), and the computa- 
tional equation is the same as equation (3). In this altitude 
region, however, molecular temperature ( 1 ^ 1 -,) is used instead of kinetic 
temperature (T|^). 
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b . Dens ity 


(1) Altitude Region: 0 to 28,250 meters 

p = exp (Aq + AiZ + + A 3 Z^ + A 4 Z"^ + AsZ^) , (6) 

where 

p^ = density at the 1000 mb level (1.2172 kg m ^) . 

(2) Altitude Region: 28,250 to 700,000 meters 

(a) Analytical Equation 


10^ M P 
o 



(b) Computational Equation 


p = (0.3483676 x 10^) ^ 

-•-n 


( 8 ) 


where 

T = T from 28,250 to 90,000 meters altitude 
n 

T = T from 90,000 to 700,000 meters altitude, 
n m 

c. Density Ratio 

Altitude Region: 0 to 700,000 meters 

pR = P/P . ( 9 ) 

o 

d. Pressure Ratio 

Altitude Region: 0 to 700,000 meters 

PR = P/Pq. (10) 
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e. Virtual Temperature 


Altitude Region: 0 to 9,950 meters 


T* = + AiZ + AsZ^ + AsZ^ + A4Z^ + AsZ^. (11) 


Virtual temperature is the same as kinetic temperature above 9,950 
meters altitude. 

f. Kinetic Temperature 

(1) Altitude Region: 0 to 81,750 meters 

T = Aq + AiZ + AaZ^ + + A4Z^ + AgZ^. (12) 

(2) Altitude Region: 81,750 to 90,000 meters 

T = T^ + L^(Z - Z^), (13) 


where 


T^ = kinetic temperature at base. 


(3) Altitude Region: 90,000 to 700,000 meters 


MT 


T = 


m 


M 


(14) 


g. Molecular Temperature 

(1) Altitude Region: 0 to 90,000 meters 

The molecular temperature is equal to the kinetic 
temperature in this altitude region, as the molecular weight is con- 
sidered to be of the constant value M^. 


(2) Altitude Region: 90,000 to 700,000 


T = T 
m mb 


+ L (Z - Z ), 
m D 


(15) 
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where 


^mb = molecular temperature at base 
= geometric height at base. 

Coefficient of Viscosity 

Altitude Region; 0 to 700,000 meters 

(a) Analytical Equation 

p(T 

n 

~ T + S 
n 

(b) Computational Equation 

1.458 X 10-® 

" T + 110.4 ’ 

n 

where 


(16) 


(17) 


= T from 0 to 90,000 meters altitude 

from 90,000 to 700,000 meters altitude. 

Kinematic Viscosity 

(1) Altitude Region: 0 to 90,000 meters 

n = n/p. (18) 

(2) Altitude Region: 90,000 to 700,000 meters 

Kinematic viscosity is not computed above 90,000 
meters altitude. 



j. Viscosity Ratio 

Altitude Region; 0 to 700,000 meters 

(J.R = M./|ao. (19) 


k. Speed of Sound 

Altitude Region: 0 to 700,000 meters 

(a) Analytical Equation 




7 R* T 

r 

M 


1/2 


( 20 ) 


(b) Computational Equation 

C_ = 20.046707 (T )^/^ (21) 

b n 

where 

T = T'' from 0 to 9,950 meters altitude 
= T from 9,950 to 90,000 meters altitude 
Tjj = Tjjj from 90,000 to 700,000 meters altitude. 


l. Pressure Difference 

Altitude Region; 0 to 700,000 meters 

PD = P - P. (22) 

o 

m. Molecular Weight 

(1) Altitude Region: 0 to 90,000 meters 

Molecular weight is taken to be of constant value 
(28.9644) below 90,000 meters altitude. 
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(2) Altitude Region: 90,000 to 700,000 meters 

M = + ZM (Z - Z^), 


( 23 ) 


where 




= molecular weight at base 


AM = molecular weight gradient 


Z^ = geometric altitude at base. 


5. Computer Subroutine 

The computer subroutine used in the development of this report 
is essentially the PRA-63 program. The only modifications were the sub- 
stitution of certain constants and input data applicable to Vandenberg 
Air Force Base. As modified for this report, the VRA-71 subroutine has 
the capability of generating the most current thermodynamic quantities 
for Vandenberg and may be considered to be the best representation of 
annual atmospheric conditions at that location from the surface to 
700 km altitude. Both the VRA-71 and PRA-63 computer subroutines are 
available and may be obtained by contacting the Aerospace Environment 
Division, MSFC. 


III. U.S. STANDARD ATMOSPHERE, 1962 COMPARISON 


A. Comparison of Temperature Profiles 

Some differences will be noted in the Vandenberg temperature pro- 
file and that of the U.S. Standard Atmosphere, 1962 (see figure 1). 

The Vandenberg temperatures are warmer through most of the troposphere, 
but become colder in the lower stratosphere. In the middle and upper 
stratosphere, the Vandenberg profile is again warmer. Both profiles 
assume about the same temperatures at the stratopause (about 50 km). 

The U.S. Standard Atmosphere, 1962 is usually considered representa- 
tive of mean conditions at 45°N latitude. The Vandenberg curve 
correctly depicts a profile for a location slightly southward. 
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B. Absolute Differences 


The absolute pressure, temperature, and density differences 
between the atmosphere defined by this report and the U.S. Standard 
Atmosphere, 1962 (see figure 2), are computed for each km altitude 
by the following equations: 


AT = Tj^ - Tg 

(24) 

AP = P^ - Ps 

(25) 

Ap = Pr - Pg, 

(26) 


where the subscript ”R" denotes parameters from the atmosphere defined 
by this report and "S" denotes parameters from the U.S. Standard 
Atmosphere, 1962. The temperature deviations reflect those features 
noted in figure 1. Pressure differences are greatest in the middle 
and upper troposphere, and are generally in phase with temperature 
differences to about 20 km. Density deviations are large and negative 
in the lower troposphere, but reach a maximum positive value at about 
13 km. 


C. Relative Comparison 


The wide range of values assumed by the thermodynamic parameters 
makes it necessary to compute relative comparisons. Such a computa- 
tion affords a more satisfactory depiction of deviations in the higher 
altitudes where pressure and density values are small. The relative 
differences between temperature, pressure, and density values from the 
atmosphere defined by this report and the U.S. Standard Atmosphere, 
1962, are computed as follows: 


AT^el = “^T ^ ^ 

S 

P - P 

APrei = “^P^ ^ 

Pp ” Pq 

Ap , = — ^ X 100 (29) 

rel pj 
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where the subscript "R" denotes parameters from the Vandenberg Atmosphere 
and "S" denotes parameters from the U.S. Standard Atmosphere, 1962. 

These relative differences, illustrated in figure 3, are related 
by the following equations: 


AP 


AT 


rel 


- Ap 


rel 


rel 


/Ap, 


1 + 


rel 

100 


(30) 


re 


1 


AT 


rel 


+ Ap T + Ap 
^rel 


rel 



(31) 


Ap 


AP 1 - AT , 
rel rel 


rel 


/AT 


rel 


100 


+ 1 


(32) 


These relations can be derived from the equation of state. As 
can be seen from equation (30), ATj-gj^ is equal to APj-g]^ if Apj-g]^ is 
zero. Equation (31) states that APrel equal to Aprei if AT^-g]^ is 
zero. This is illustrated in figure 3, It may also be noted in fig- 
ure 3 that maximum relative pressure differences occur with increasing 
altitude as the corresponding relative temperature differences approach 
zero from positive values. Conversely, minimum relative pressure dif- 
ferences occur as the corresponding temperature differences approach 
zero from negative values. These trends support the validity of the 
hydrostatic relation for this atmosphere. 


IV. CONCLUSIONS 


The atmosphere defined by this report provides a consistent set 
of thermodynamic parameters representative of conditions over Vandenberg 
Air Force Base, California. It is defined to 90 km altitude and 
extended to 700 km altitude. The results are subject to future revisions 


12 



as more frequent and accurate measurements are combined with continuing 
improvements in data reduction. Increasingly accurate representations 
of thermodynamic variability at all locations will also come from 
improved knowledge of dynamic processes in the upper atmosphere. 

The results presented here are the most complete and current annual 
tabulations of thermodynamic quantities for the Vandenberg launch area. 
It is recommended that this reference atmosphere be used in missile and 
space vehicle design, performance, and trajectory studies regarding the 
Western Test Range, Vandenberg Air Force Base, California. 
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Fig. 2. Absolute Difference Between Thermodynamic Quantities 
of the Vandenberg Air Force Base Reference Atmosphere 
and the U. S. Standard Atmosphere, 1962, Versus Geometric 
Altitude. 



Altitude (km) 








Table 1 , DERIVED COEFFICIENTS FOR EMPIRICAL POLYNOMIALS 


I^eg I 



0 < Z < 9950 

meters 




Parameters 

^0 


^2 

^3 

^4 

^5 

Equation 

Pressure 

1.8812367x10“^ 

-1.1845111x10“'^ 

-3.5545155x10“^® 

-6.5016675x10“^'^ 

-5.2355006x10“^® 

3.4885003x10“^^ 

(1) 

Density- 

1.5470847xl0"^ 

-1.2568957x10'^ 

8,8865136x10“'^ 

-1.5579407x10“^^ 

1.2916496x10“^® 

-4.3994795x10"^^ 

(6) 

Temperature 

2.8588177x10^ 

3.1763281x10'^ 

-3.1118251x10“^ 

5.2518793x10" ^® 

-4.6448685x10'^^ 

1.6145641x10“^® 

(12) 

Virtual Temp. 

2.8715277x10^ 

2.1517327x10“^ 

-2.7196694x10"^ 

4.5126345x10" ^® 

-3.9876511x10“^'^ 

1.3941650x10"^® 

(11) 

Teg II 



9950 < Z < 18040 meters 




Parameters 

^0 

^1 

^2 

^3 

^4 

^5 

Equation 

Pressure 

7.5926341x10'^ 

-1.3107406x10'^ 

1.4637277x10“^ 

-3.1016812x10“^® 

1.3256585x10“^^ 

-1.7447999x10“^^ 

(1) 

Density- 

-1.8048718x10® 

3.1917064x10“'^ 

-2.3142097x10'® 

-1.1163903x10“^^ 

1.2861068x10“^® 

-3.0063455x10“^^ 

(6) 

Temperature 

6.6695824x10^ 

-8.6067580x10“^ 

3,0132231x10“® 

3,8218058x10"^® 

-3.3634352x10“^^ 

7.5058913x10"^® 

(12) 

Virtual Temp. 

6.6695824x10^ 

-8.6067580x10"^ 

3.0132231x10“® 

3.8218058x10“^® 

-3.3634352x10“ 

7.5058913x10"^® 

(11) 

Leg m 



18040 < Z < 28250 meters 




Parameters 

^0 

^1 

^2 

^3 

^4 

^5 

Equation 

Pressure 

-1.5119643x10® 

6.4840176x10“^ 

-2,6797416x10"® 

-6.7408841x10“^® 

3.2442591x10“^^ 

-4.3323941x10“^^ 

(1) 

Density 

-2.6647834x10® 

2.6811921x10'^ 

-8,3362456x10"® 

-9.9651556x10“^® 

5.1729970x10'^^ 

-7.0315170x10“^^ 

(6) 

T empe rature 

6.6447200x10^ 

-5.5557022x10"^ 

5.6912588x10"^ 

1.7131166x10“^® 

-7.9541590x10"^® 

1.0455683x10"^® 

(12) 

Virtual Temp. 

6.6447200x10^ 

-5.5557022x10“^ 

5.6912588x10"^ 

1.7131166x10“^® 

-7.9541590x10“^® 

1.0455683x10"^® 

(11) 

Leg IV 



28250 :< Z c 49065 meters 




Parameters 

^0 

^1 

^2 

^3' 

^4 

^5 

Equation 

Pressure 

-5.0774336x10"^ 

-1.3229173x10"^ 

-3.3047358x10"^® 

-2.8081769x10“^^ 

1.1235247x10“^® 

-9.9039449x10“^^ 

(1) 

Temperature 

-3.1441590x10^ 

4.4022912x10“^ 

-8.4909942x10“^ 

-1.8977607x10“^^ 

8.5503680x10"^® 

-7.8943270x10“^^ 

(12) 

Leg V 



49065 < Z < 81750 meters 




Parameters 

^0 

^1 

^2 

A3 

^4 

^5 

Equation 

Pressure 

4.9682465x10“^ 

-2.0600983x10'^ 

1.1167046x10“® 

1.3301416x10“^'^ 

-3.5535259x10"^® 

-24 

1.5827238x10 

(1) 

T emperatur\6 

-2.0223418x10^ 

1.0809620x10“^ 

-1.1246815x10"® 

-1.5919380x10“^^ 

3.5857350x10“^® 

-1.7624631x10"^^ 

(12) 



NOTES ON TABULAR VALUES IN TABLE II 


The two-digit numbers that are preceded by the plus or minus sign 
indicate the power of 10 by which the respective principal value must be 
multiplied. For example, a tabular value indicated as: 


and 


2.8588177+02 is 285.88177 


1.5663607-05 is .000015663607. 


The density ratio and pressure difference at altitude Z = 0 do not 
assume the exact values of 1 or 0. This is due to round-off errors 
and computer conversion processes. 
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TABLE H- VANDENBERG AFB REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

VIRTUAL 

TEMPERATURE 

DENSITY 

KINEMATIC 

VISCOSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm *2 

degrees K 

degrees K 

kg m'3 

m 2 sec“i 

newton -see m "2 

m sec“l 

0.S 

L *0i89904^Gl 

2.3580177+02 

7 . 67 1 5277+07 

1 .2361 7 ;s+x)Q 

1 . 4386405-nS 

1 *778*^ 150-05 

3* 397o47n + n 2 

250* 
500 . 

9 .8923470 + 00 
9.6329909+JG 

2 .864 8939 + 02 
2.8675477+02 

2 .8752762 + 02 
2 • 8760268+02 

l . 1985748 + 00 
1 • 1 632456 + 00 
1 .1299101+00 

1 *4862289-05 
1.5324711-05 

1 . 5775382-05 

1 *7813565-05 

1.7826403-05 

1 .7824763-05 

30992635 + 02 | 

3 *3997q72 + Q 2 1 

3*3985968+02 

750. 

9. 3215617 + JO 

2.8672086+02 

2.8741404+02 

LQ.QQ* 

9.047 794 1 +JQ 

2 .8642662+02 

2.3699/61+02 

1 .0983266 + 00 

1*621 6g58-Q5 

1 *781 0528-05 

3 • 396 1 29 1 +n 2 1 

1250. 
-iSQQ. _ 

8 . 78 1 4318 + JD 

2.3590724+02 

7.8519423+02 

2 .3638123+02 
2.3&5,9284+a2 
2 . 8465668+02 

1 * 06828 o 8 + 00 - 
1 *03961 1 1+00 
1 . 0 1 2 1450 + 00 

1 . 66485 1 0-05 
1*7074493-05 
1 .7495724-05 

1 .7785384-05 

1 . 7750833-05 

1 .7708209-05 

3*3924802+02 

I 750. 

8.2699430+00 

2*8 4 31592 + 0 2 - 

3*3822503+02 

2000 . 

8 10243502 + 00 

7.832971 1 +n? 

7 . 8359475 + .1 2 

9 .8*; 75564-0 i 

1 .79^.'^86?-9 5 

1 .7658691-0 5 


2250. 

2SaQ_t_--. _ 

7 .7352300 + 00 

2.0215979+02 
.8 0_9230i + 02 

2 . 8242442+02 
2*811 6363+02 
2* 7982608 + 02 

9.6032943-01 
9,3576941-01 
9.1 199280-01 

1 *3330492-05 
1*8747107-05 
1 .9 165 104-05 

1 .7603312-05 
1 .7542969-05 _ 
1.7478437-05 

3*3689624+02 

2750. 

7.3255783+00 

2. 7y60323+02 

3*3534293+02 

— 3.0001 

7.in46558 + !in 

_2 . 782 1 4411 + 02 

7.7842384+07 

8 • 8S92961-Q1 

.L.tJ938ii.7XL-_a5.... 

2*0010230-05 

2*Q439693-q5 

2*o874945-o5 

1 •74 10372-05 


3250. 

3500. 

6 .8894233 + 00 
6.6797081+00 

2.7676021+02 

2.7527428+07 

2*7696706+02 
2. 75*16403 + 02 
2*7392165+02 

3 * 66 S 2 O 7 3-01 
8.447 1642-0 1 
0.2347506-0 1 

1.7339323-05 

1.7265 74 4-05 

i .7189996-05 

3*3362540+02 

-3*3,27X8_9£±Q.2 

3*3178614+02 

375U. 

6.4753458+00 

2.7374033+02 

4 0 0 0. 

6*7/61809 + on 

2.7217236+02 

7 • 7 2-3 4 5 n 9 + n 7 

.8* 02 76 1 89-0 1 
7 . 8254802-D 1 
7 . 628q938-Q 1 
7 .4352594-0 1 

2* 1 3 16859-06 

t • 7 1 1 2 362-05 


4250. 

- 45J).£j..i. ... 

6 • 082066 1 +00 . 
5.3923619+00 

2 .7057436+02 
6895 1j1Q + Q2 

2 . 7073838+02 
.2 • 6 9 1044 1+ 02 

2* 1 766 i37-q5 
2*2223374-q5 
2*26B9o5/-q5 

1 .7033048-05 
1 .6952198-05 
1 .6869903-05 

3*2985264+02 

3*2885576+02 

3*2784033+02 

4750 . 

5*7084365+00 

2 • 6 73028 1 +02 

2 * 6 744510 + 02 

5.0 QQ . 

5_.5286658 + ja 

2*65631 36 + 02 

7.6576157+02 

7 . 2468088-01 

2 • 3 1 6 3 5 7 9 Q ^ 

1 .6786203-05 

3 * 268n685 + n 2 

5250. 

5500. 

5.3534321 +00 
5.1826251+00 

2 . 6393697+02 
2 . 622 1 94 1 +02 

2 * 6405433 + 02 
2 •.62 323 3 7 + 02 

7 . J625996-0 1 
6 . 8825086-0 1 
6 • 7q642 70-0 1 

2 *3647 245-05 
2 ♦ 4 1 40292-05 
2*4642901-q5 

1 .6701 102-05 
1*661 4577-05 

3*2575546+02 

3*2468599+02 

3*2359808+02 

5750. 

5*0161 405+00 

2.6047302+02 

2*6056842+02 

1.6526582-05 

6000. 

4 . 35388on + on 

2 * 58 7 1 1 98+02 

2*5878904+02 

.6. 5 342533-01 

2*51 55218-Q5 

1 .6437062-05 

3 * 2249 1 29 + 02 

6250. 
6500 . 

4 .69575 14 + 00 
4.54166/3+00 

2*5692046+02 

2*5510286+02 

2 *5698482 + 02 
... .2.* 55.1 555 3 + 02 

6 . 3658990-0 1 
6 . 2u 1 2655-0 1 

6 , 04U260S-0 1 

2*567738u-o5 
2* 620 9540 -05 
2*6751899-05 

1.6345961-05 
. 1 • 6253232-05 
1.6158845-05 

3*21 36515+02 

3_*2.Q2l9.3..3_+il2,__ 

3* 1 905367+02 

6750* 

4 .39 15456 + 00 

2.5325886+02 

2 *5330127 + 02 

7000 • 

4. 245 30 86 + uu 

2*5138878+02 

^2_r5.M22.6 9 + 02 

. 5 .8827869-01^ 

2.7304746-0.5 

1 . 6062801-05 

3* 1 786835+02 

7250. 

..-ZJ50Q_. 

4 . 1 02 8832 + 00 
3.964 1 993+00 

2.4949368+02 
2 . 47375i,5 + 02 

2 . 4952 106 + 02 

..._.2.*.4759654 + 02 

3.7287399-0 1 
5.570008 1 -0 1 

2 * 7868495-05 

2*8443735-05 

1*5965136-05 

1.5865939-05 

3* 1 666397+02 
3* 1420329+02 

7750. 

3 . 329 1 924 + 00 

2*4563751 +02 

2*4565825+02 

5 .4304708-0 1 

2* 9U3 1 238-05 

1 .5765356-05 


aOQQ* 


82SU • 
8500 « 


3»697 7 986->-3a 2 « 3 6 8 ^ 3 0 2 2*i37 Q'i4 9-*--j2 „ „ 5 r 2 8 S 9 V 7 Q - Q i 2*96322 _ {* 56 636n7~Q5 

3.5699S8H + 00 2 • 8 1 7 2 1 J 3 + 0 2 2 * M 1 7 4 2 8 1 , + Q 2 5,i8*+84b4-01 3 • Q 2 4 8 V** Q -Q 5* i'. 5 5 6 q9 9 1 -QS 

.3 » H 4 5 6 I 4 7 J 0 2_^3 9_7 S ^2>_ +_3^2__. 2.* .3 9 7 ® 0 5 1 +0 2 5.00^6633-01 3*oa80827-o5 l*54579o2-05 

3* 324 7 1 24-*-Q0 2 ♦ 3 7 7 9 9 j 8 -*-:J2 2OT82_bl8 + 02 4.8698867-01 3*lS32769-o5 l*535i840-05 


3M295i34*Q2 


3* 1 1 68929 + 02 
3M QM2 i64»Q2 
3*Q9l5401 +02 
























TABLE H (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

VIRTUAL 

TEMPERATURE 

DENSITY 

KINEMATIC 

VISCOSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm“2 

degrees K 

degrees K 

kg m*3 

m2 sec-l 

newton -sec m‘2 

m sec“l 

92S0. 
95na . 

3.0930220+00 
2. 9321325 + nn 

2 » 3 b 8 6 1 9 A f 1 

2.3395699+02 

Z.3ba9n95 + n2 

2.3398591 +02 

9.6Q929 1 1 -01 

X*-^Za2.Qil.5-QS 

3*29q7977-o5 

L«_Sj?S2973-n5 

1 *5151396-05 

3«n7a9l‘^D..n2 

3*0669783+02 
3*0592797 + 02 

975Q, 

2.0794810+00 

2.3031586+02 

2 • 32l 2722* J2 
2 * 3033192 + 02 

9*9797929-01 
9.397 1910-01 

3.3638763-05 

1 *5q52.69.8-.o.S 


3*9906635-05 

1*9957222-05 

3*0929379+02 








-lOOQQf 

2*7/n6B15 + nn 

2* 2 8 50072 + 112 



;J-?.5.17.75Z8-o5 



10250. 

2 * 6680699 + 00 

2«2o5709'4 + 02 


J1.1Z2 2 6 9 L“ OJ.- . _ 

1 .98599, 7-nS 

3 • 03n3229 + n 7 

-LQ5QQ, 

2 • 5 6 8 7 9 5 n + n n 


2*2657o99+Q2 

2*2989695+02 

2*2330997+02 

9 . 1 027 1 75-01 

3*5966632-05 

1 *9756093-05 

3.01 79992+02 

1075U. 

2 *9726369 + 00 

2*2330997+02 

3.9803000-01 

3.8576578-01 

3 •683S96i-Q5 

- -- i *3.8 _63.0X2 -^5 

3 *Dn5997n + f)? 



3*7794273-05 

1.9579737-05 






■ ■ 





-1 IQQQt 

2.3796791 +nn 

_^.2l 939/9->-n2 

2*21 93979 + 07 

3.73537 5 9-Q 1 




1 1250. 
l-i5QQ« 

2*2897 856 + 00 
. 2 . 2 J29nn9 + :tn 

2*2071979+02 

2*2071979+02 
^* J 96.3 208 + 02 

3*6139731-01 

3*9952998-05 

1*9505391-05 
1 .9938906-05 

2_*9865nn8 + n 2 

1 1750. 

2* 1 189999+00 

2 * 1 366009 + 02 

3.99391Q9-01 

3.3755875-01 

9* 1 i56ao9rjl5___ 

_ ___1 _*_9 3Z^i_l_-J3 5 

2.97n9336 + ri 2 




9*2991 156-05 

1 * 9326389-05 

2*9693523+02 


i 

~ ^ 






--L2QQQt 

2 *ri 378622 + nn 

— 2 . 1 7738 1 3 + .12 

2-1.I.7.7Q8I 3 + 0 2 . . 

3 ,2593*4 ^5-q 1 




X^.SlO 0 ■ 

1 .969568 1 +00 
l.H839979 + |-jn 

2.1700197+02 

_ .2.1.1 o_ia6jiu_+.a2 

2.15630/2+02 

2 * 1 7o0l 97+02 

Z.*I 628 oSu + .J2 

2* 1 563072 + 02 

3. 1959693-01 

9*52b7o9p-o5 

1 *927861 1 -os 

1 *9235991-05 

2*9S891»;9 + ny 

2 • 9S3088q+02 

12750. 

1 *3 1 10822 + 00 

3. 03^1839-01 

9 *678. 73 6.7-05 

_J_* 91 96 19 6-05 


2.92568*^9-01 

9 * 8399 1 1 1 -o5 

1 .9160055-05 

2.9937962+02 




- 



1 .^nnn. 

L.79n75?3 + ,m 

2 . 1 5 r. 2 2 9 n + n 2 






13250. 

1.6729399+00 

2*1995319+02 

— z*i s.a2.2 ?.u +.a2 

. . Zj82£UH8^f'^Oa 

5*.oa9Z26iarjDS_ 

L-»9l26562-ne; 

2 • 939a99« + f^ 7 

13500. 

1 .6ir7575g>un 

2* 139l 292 + n2 

2*1995319+02 

2.7175530-01 

5. 1 866990-05 

1 *9095129-05 

2*9356972+02 

2.9-3i997-^ + n2 

13750. 

1*5995922+00 

2* 1339533+02 

_ . Z • 1 J y 1 i2 7 2 0 2 
2* 1339b33 + 02 

2 • 6i 8o 78 1 -0 1 

5*37237.?5^q5 

-- L.* 9 06.52 9 3^ 5 


2 . 52 1 7 1 1 2-0 1 

5*5663302-05 

1 *9036677-05 

2.9289980+02 









l^QQQ* 

1 * 983923 1 +On 

2 • 1 289993+02 

1 7M949"i^.TO 

_.2. 9 28 9 9 85-0 i 
2.3382597-01 
2.25l09l2-0i 
2. 1668689-0 1 

..5*7686966-05 



1^250. 

1 *9255013 + 00 

2. 129o8o7+02 
2 . 1 1 93280+02 

2 • 1290807+02 
2* 1 1 93280 + 02 
2* 1 1 96905 + 02 

1 . 9008983-05 

2 * 9250 1 29 + 02 

1 M500. 

1 *3692610 + 00 

5*9796659-05 

1 *3932012-05 

2*921 6660+02 
2*9183955+02 

1 <1750 * 

1.3151367+00 

2*11 969QS+ 

6* 1 995079-05 

1 *3955657-05 



6*9285929-05 

1 * 392 9 9 1 7-05 ' 

2*9152007+02 

15000* 







l*263G693 + nn 

2.1101876+02 

2* 1 101876+02 


.6*66/9156-05 



15250. 

1 .2 129798 + 00 

2. 1058578 + . D 2 
2. 1017622 + 0 2 

2 * 1 058578 + 02 
. 2 rj 0.1 76 22 + 02 
2*0979829+02 

2.1,08 5 5 U U 8 — 0 1 

1 * 390990 1 -05 

2 • 9 I 20953 + 02 

1 5500 . 

1 . 1 698208+00 

2 « 0063808-0 1 

6*91661 67-q5 

1 *3880825-05 

2*9091062+02 

2*9062759+02 

15750. 

1*11 85252+00 

2.09 7 9829 + 02 

1_. 930890 1-0 1 
1 .8579007-01 

- 7* 17 701 77-q5 

IZ ^ 8 50033-05 



7*99V6992-q5 

1 .3836983-05 

2*9036617+02 



■ 





16000. 

16250* 

1 *0 790329 + 00 

2*0996258+02 

_2 .1.0 9 9.6 2 5 8 + 02 

. . 1 . 7862758-0 i 

7 *7338ooo“o5 



1 6SJD0. 
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2 * Q9 1 8'206 + 02 
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.2. *_8.9Z9 3 87+ QZ... 
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TABLE n (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

GEOMETRIC 

PRESSURE 

KINETIC 

VIRTUAL 

DENSITY 

KINEMATIC 

COEFFICIENT 

SPEED OF 

ALTITUDE 

TEMPERATURE 

TEMPERATURE 

VISCOSITY 

OF VISCOSITY 

SOUND 

meters 

newtons cm“2 

degrees K 

degrees K 

kg m*3 

m2 sec'l 

newton -sec m-2 

m sec‘l 

1 80QQ* 

_ 7. 760<1 695-0 1 

2.1039268+Q2 

2. 1039268 + 07 

1 .2851 1 89-n 1 

1 .o792693-q9 

1 . 3S7u08 1 -ns 

2*9n7772i+n? 

1 3250* 

7.9516521-01 

2 . I0723a0‘*'02 

2 . 1072380 + 02 

1 .2321339-0 1 

1 • 1 271 9 10-0** 

1 • 38885(j2-u5 

2*9100599+02 

_Xa.5Tl.CL! 

7 ..,L^256..61-LI1 

_ _.2a 1j 199,5 2_l_ti].2 . . 

2* 1099521+02 

1.1829920-01 

1 * 1758372-0** 

1 *3903592-05 

2«_9 1X9 3.29 »Q2 

1 87SQ. 

6.8339178-01 

2.1 1 31205-^02 

2 • 1 1 31205+02 

1 . 1 399795-01 

1 *2270999-09 

1 .392 1 197-05 

2*9191183+02 

I?OQQt 

6.6 15:5L3_^-Ui . 

2oM 668B2 + 02 

2* 1 1 66882 + 02 

1 .0882916-0 1 

1?X8L058i-ol9 

1 *399 1 008-05 

2 *9 1 65773+02 

19250. 

6.3571371-01 

2. 1 2060 1 3 + 02 

2 * 1 2q6o 1 8 + 02 

1 .0937159-01 

1.3377896-0** 

1*3962723-05 

2*9192729+02 

19500. 

6.1085615-01 

2 . 1 298 1 03 + 02 

2* 1 2981Q3+02 

1 .0008831 -0 1 

1*3973715-09 

1 *3986055-05 

2 * 9221677 + 02 

19750. 

5.8695936-01 

2. 1 29269 1 +02 

2. 129269 1 +02 

9,5971891 -02 

1 .^598738-09 

1 *90 10726-05 

2*9252287+02 

.■■2Q.Q0Qt 

5.6393303-01 

2X-L119.1.^+Q^ 

2 . 13391 62+32 

-9. 2n 191 10-0 2 

_1 _*.5253866-n9 

1 *9036977-05 

?*9?89725+n7 

20250. 

5.9191591-01 

2. 1387219 + 02 

2. 1387219 + 02 

8.8226679-02 

1 *5939668-0** 

1 *9063090-05 

2*9317178+02 

20500 • 

5.2072620-Ql 

2. 1936370 + 02 

2. 1936370 + 02 

8,9590651-02 

1 *66569 1 9-Q9 

1 • 9o9q 1 92-05 


20750. 

5.0038653-01 

2. 1 986231 +02 

2 . 198623 1 +02 

8.11 06670-02 

1 *790630 1 -09 

1 *91 17706-05 

2*9389969+02 

■■■21000. 

9.808691 1-Ql 

2.1536 9 18 + 02 

2 . 1 536.9.xa + 0 2 

7 * 77 7n9oS-n2 

1 .81 885 1 9-n9 

1 .9195373-05 

2*991 9263+02 

21250. 

9.6219602-01 

2 . 1586589 + 02 

2* 1 586&89 + 02 

7.9578129-02 

1 .9009231-0** 

1*9173000-05 

2*9953507+02 

-21S00. 

9.99 1 3927-0 1 

2.1 63AHn6 + n2 

.2.1636 906 + 02 

.7*15l23 7Z8-j32 

1 • 985Mi26-Q9 

1*920091 1- 0.5 

2 • 99fl7H774^p7 

21750. 

9.2697109-0 1 

2. 1635597 + 02 

2 . 1685597 + 32 

6.8602822-02 

2*0738867-09 

1*9227998-05 

2*9520978+02 

220QQ. 

9 . 1096393-01 

2. 1733892 + 02 

2.-1733892 + 0 2 

6. 5810909-02 

2*1659138-0** 

1*9253967-05 

2*9553832+02 

22250. 

3.9963901-01 

2. 1 78 1 069 + 02 

2*178 1069+02 

6.3191979-02 

2*261 5638-0** 

1 • 9279898-05 

2*9585891+02 

■ 22500. 

_3_._7_9_9 705 7-0 1 

2. 1 826928 + 02 

2.X.a26V2 8 + 0 2 

6.0591002-02 

2 • 3 6 0 9 0 8 7 - 0 *♦ 

1 • 93099d3-05„ 

2 * 96 1 7Q20 + 02 

22750. 

3 . 6993 1 99-0 1 

2. 1 87 1 3Q9 + 02 

2* 1871309 + 02 

5.8153976-02 

2 * 9690296-09 

1 *9329283-05 

2*9697112+02 

23000. 

l*50 995 3^~a 1 

2.191 9086+d2 

2* 19 1 9086 + 02 

5.58259 1 6-Q2 . 

.. . _2_* 57 0-9.9 5.6-0 9 

1 *935269n-05 

2* 9676n94| + 02 

23250. 

3. 37 63691 -Jl 

2. 1 955 1 75 + 02 

2 • 1 955 175 + 02 

5 .3600909-02 

2*6619108-09 

1 .9375152-05 

2*9703902+02 

-23500 . 

3.2982963-01 

2. 1999521+02 

2 . 1 9 ^ 5 2 1 + 0 2 

5. 1979152-02 

2 *7968686-0** 

1 .9396699-05 _ 

2*9730506+02 

23750. 

3. 1 255032-0 1 

2.2032 1 29+02 

2*2032129+02 

9.9991865-02 

2*9159891-09 

1 *9917169-05 

2*9755910+02 

2HOno. 

3.0077969-01 

2.2068008+02 

2 . 2068[jnB + Q2 

9.7998998-07 

3.* 0.3936 l 2-a9 

1 *993679 1 -OS 

2 • 978n 1 32+02 

2M2S0. 

2 .899 7996-0 1 

2.2102236+02 

2 . 2 1 0 2 2 3 6 + 0 2 

9.5690858-02 

3* 1672055-0** 

1*9955397-05 

2*9803218+02 

2M500. 

2.7869212-01 

2.21 39939+02 

- 2 -.2X3 9.9 3 9_ + g 2 . 

.9.3863223-02 

3*2996225-0** 

. 1 *9973208-05 

2*9825256+02 

2H750 . 

2.6829072-0 1 

2.2166262+02 

2*2166262+02 

9.2 I 6] 760-02 

3 *9368256-0** 

1 *9490261-05 

2*9896359+02 

25000. 

2.5825916-01 

2*2196923+02 

2 . 2 1 9 6 9 2 3 + 0 2 

9*0532336-02 

, 3*57.?q363-q9; 

1 *9506670-05 

2*9866653+02 

252S0. 

2.9866203-0 1 

2.2225667+02 

2*2225667+02 

3.3970971-02 

3*7265097-09 

1*9522570-05 

2*9886320+02 

2S5QQ » 

2.3999965-01 

2.2259299+02 

2.*.2.25.91?9 + 02 

3.7973.797-02 

3*8795995-0** 

1*95381 26-05 

2*990556 1 +02 

25750. 

2.3058300-0 1 

2.2282657+02 

2*2282657+02 

3.60371 18-02 

9 *o369839-o9 

1 *9553530-05 

2*9929613+02 



2.220589n-01 

2.23 1 1 198 + 02 

2*23 1 1 1 98 + 32 

3.9657369-02 

9 *2037 2.29- Q 9 

1 * 9568995-05 

2*9993738+02 

26250. 

2. 1385979-01 

2 . 2390222+02 

2 • 2390222 + 02 

3.3331 123-02 

4.3757205-09 

1 • 9589768-05 

2 .9963292 + 02 

2650P* 

2.0595368-01 

2 .2370383 + 02 

2*2370383+02 

3 .2055 122-02 

9.55SU039-q9 

1 *9601 12 1-05 

2*9983961+02 

26750. 

1 .9833962-0 1 

2 .29021 90+02 

2.29021 90+02 

3 . 082622 8-02 

9.792161 l-O** 

1 *96 18355-05 

3*0009769+02 
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AFB RER ATMOSPHERE (ANNUAL) 


VISCOSITY 

RATIO 


unitless 


7 * 8094831-01 
7 *8 1796.8 At. 01 
7*8278674-01 


MOLECULAR 

WEIGHT 


unittess 


2 . 8964400+01 


PRESSURE 

DIFFERENCE 


newtons cm ~2 


9,Hi 36576t’QQ 
9.4447389+00 
.?j..** 7 _ 363 _ 7 . 5 .t 0 p _ 
9 , 501 siii^oo' 


7 * 839q069-»q t 
7*8512173-01 
7 *86M3 372-01 
7*8782a95-Lll 


9, 52B3527-*-QQ 
9,554X903+00 
9,5790H79+00 
9. 6 □294 96 + 00 ^ 


7 *9076254-0 1 
J *. 9 2289 32 -0 I 
7*9383641-01 


9,6259210*00 
9,6479881+00 
9,6691 7 78+00 
9*68951 75+00 


7*9694559-01 
- -7 .• 9.4i 4_8_6_9 2 - OJ... 
8 * 0000 / 21-01 


9, 7090349+00 
9.7277580+00 
_ 9 . 74 57 l 4 e + OQ 
9,7629330+00 


8«0295365-0i 
8 *04 3 6695-Q 1 _ 
8*057333*4-01 


9,7952651+00 
_9_*_8 104 335 + 00 
9,8249726+00 


8*0704951 -0 1 
8 • 0 8 3 1 254-0 I 
'.O 21 05-01 

8 * 1067517-01 


9,8389087+00 
9,8522676+00 
9,8650744+00 
9. 8773537 + 00 


8* 11 7/569-0 1 
8*1282476-01 
-A • iJJ_2_6_2 _4j^Ql_ 
8 • I 4785 1 5 - 0 1 


9,8891294+00 

9 , 9004246+00 

9,91 1261 9+00 

9.9216633+00 


8, 1660 167-0 1 
8 * 1 7 4 7oS9 - P_1 
8. I B34275-0 r 


9.9412420+00 
- 9.95 04594 + 00 
9,95932 I 0 + 00 


8*2009924-0 1 
8*21 01375-0 1_ 
8*2198785-01 


2 . 8964400+01 


9,9678451+00 
9,9760493+00 
9, 9839504+00 
9, 99 1 5644+00 



T 

ABLE n {C0^ 

JT'D)-VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

VIRTUAL 

TEMPERATURE 

DENSITY 

KINEMATIC 

VISCOSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

2 7 n n fi « 

newtons cm~2 

degrees K 

degrees K 

kg m-3 

m2 sec‘l 

newton -sec m-2 

m sec-l 

27250. 

^7500. 

l •839U‘*0-0i 
1.7706838-0 1 

2* 2936Z!ato-»n2 

2. 2973250+02 
2.251 3896*02 

2.*2936256 + n? 

2*2973250+02 

2.9691956-02.... 

2.8997972-02 

9...9A7_?3ni-o9 

5 . 1931 102-oH 

1 *96368n3-n5 

1 ♦ 965682 1 -05 

3.nn27S75 + n2 

3.0052319+02 

27750. 

1 .7095980-01 

2*255898 1+02 

2*255898 1 +02 

-2 . / 393Q95-02 

5 * 3585766-Q9 

1 .4678.800-03 

3_*QQ79989 + n 2 


2.6329278-02 

5.5853985-0‘* 

1 .9703159-05 

3*0109587+02 




■ ■ - 




28DD0. 

1^6905777-01 

2*26.39358 + 02 

2l*_26q93S8 + Q7 

2.52891 1 7-02 

5.929778A-n^ 



28250 . 
28500, 

1 .58091 13-01 
L-.-522e885-Q 1 

2* 26279Q0 + 02 

2.2627900+02 

2.9331209-02 

6 .0582093-09 

1 * 7./ aj3 3 5 1 -Q5 

1 .9740353-05 

1*0193167+02 

3*0155595+02 

28750. 

1 *9675923-0 1 

2*2753579+02 


— 3 3 • 9036 — 02 

2.2968791-02 

6*31 99050-Q9 
6*59051 l0-09 

1 .4 7746.66-05 

3*0197935+02 



1 .9808049-0S 

3. 0239170+02 



. — 

• • — - ■ -- -- 

— 



29nnn • 

1 *9192899-01 

2*2619065+02 

9065 + 02 

2 . 1 5960 1 1 -02 




29250 . 
29500. 

1 *3630517-0 1 
1*3137509-01 

2. 2873169+02 
2*2931017+02 

2*28731 69+02 

2.0759829-02 

7. i639886-o9 

1*9872317-05 

3*0279339 + 02 

3*0318535+02 

29750. 

1 *2063138-01 

2*2987726+02 

2*2937726+02 

- _ L* 99.5 8_9dQ-02 
1 . 9 1 9 o358-02 

7*4671776-09 

1 *9903351-05 

3*0356850+02 


7 * 78 1 8982-09 

1.4933741-05 

3*0399369+02 








-30000. 

1 *220669 1 -n 1 

2_*3n93926+n2 

2.3093926 + n? 

1 .645^92 1-02 




30250. 

-3Q5QDt 

1 . 1 767989-01 
1 . 1 399859-01 

2*3098239+02 
2.31 52265 + 02 

2*3098239+02 

1 . 7797722-02 

8*9977689-09 

_1 • 4 96 3 557-n>; 

1 .9992865-05 

3_»o93I 165+1^2 

3*0967333+02 

30750. 

1 .0938177-01 


2*3205635+02 

1-. 7q 7q38.6 — 

1 .6920609-02 

8 * 7998755-09 

-1 *5a2i727.:^ii5_ 

_ 3*0502997+07 



9*1 659380-09 

1 *So5o2o7-05 

3 * 0538089+02 




■ ■ - 




-3 1 nno,. 

1 «n59683n-a i 

2*3258950 + 02 

2.325895n+n2 





31250. 

-3 1500. 

1 *0170230-0 1 
9*8078093-02 

2*3310822+02 

2*33 10822+02 

1 . 5 1 98858-02 
1.9629599-02 
1 . 9Q73328-02 

9.9390716-09 

1-*5Q-7 8 363-05 
1*5106253-05 

3*0572815 + 02 

3*0607217+02 

31750. 

9.9590299-02 

2 * 39 19630 + 02 

iL • ^ D “ o ^ y Z 

2*3919630+02 

1 *0398272-03 

1 *5133933-05 

3*069 1 359+02 


1 *o773i 84-03 

1.5161955-05 

3.0675292+02 









-32000. 

9*1233502-02 

2 * 3966267 + 02 

2 • 39^6267+02 

1 . 3594035-02 

i*J_2l9437-Q3 

1 * 1 672675-03 



32250 . 
37500. 

. 8.8002827-02 
8.9893359-02 

2*3517897+02 
2 • 35699i>2 + 02 

2*35i 7397+02 

Z* 356 9^62+02 
2 * 362 1 1 9 1 +02 

1 .30357/9-02 ' 

1 *5188873 — 05 
1*521 6239-05 

3 * o7o9o98 + o2 
3*0792830+02 

32750. 

a. 1 900933-02 

— ^ ^ ^ ^ ^ ^ fc— _ .. , 

2*362 1 19 1 +02 

1 *2597633-02 
1 *2078759-02 

1 *21 9ab76-Q3 

1 *5293587-05 

3.0776596+02 


1 *2642838-03 

1 *527o979-05 

3*o8io302+02 



- ... 






-33000. 

7*9019569-02 

2*36731 19+02 

2 *36731 19 + 02 

L*_ l_6j2 8 3 1 9 - 0 2 

i.*3.l>6i9i-j33 

1 *3689393-03 
1 *4293231-03 
1 *48i8523-03 



33250 . 
33500. 

7.6296930-02 

7.3576879-02 

2*3725320+02 
2 .3777868 + 02 

2 *3725320+02 
2 * 37 7_7 8 6 8 + 02 

1 *1 1 9'55 9T-02' ' 
1 *0779688-02 

1 . 5298938-05 
1 *5326021-05 

3.0899199+02 

3*o878i37+o2 

33750 . 

7* 1006897-02 

2 *3830832 + 02 

2 . Va 3083 2 + 02 

1 *03 80091-02 

1*5353759—05 
1 *538 1 689-05 

3*0912313+02 

3*0996722+02 









■ 3HQDQ* 

6.8532667-02 

2* 3639268 + 02 

2 * 3889268 + 02 

9.9959356-03 

1 • 59 1 6 1 Q5-q3 



39250 . 
39500. 

6*6150983-02 

6*3856785-02 

2 * 3938295 + 02 
2*3992809+02 

2*3938295+02 

9.6267225-03 

1 • 603^866-03 

1 

1 *5938296-05 

3* o98 1 399 + 02 
3*1016387+02 

; 39750. 

6* 1 698 1 7q-Q2 

2*9098017+02 

tA..z ^ 5^ U * ^ \j A 

2*9098017+02 

9,2717927—03 

8.9305596-03 

1*6681 7Q7-Q3 

1 *5966933-05 

3*1051715+02 


1*7351576-03 

1 * 5995928-05 

3*1087921+02 






■ 




^SQon. 

5*9521 399-02 

_^*9l039n8+n2 

2.91o39na+02 

8.6o 2*4A78 — O'l 

l-*ja0 9 7 4Jtii-o3. 

1 .07703 1 2-03 



35250. 

35&0Q* 

5*79731 65-02 
5*5500577-02 

2* 91 60527 + 02 
2*92i79o3+n2 

2.91 60527+02 

8.2869839-03 

1 • 5525252-05 

1 .5559926-05 

3* 1 123525 + 02 

3*11 60058+02 

35750. 

5.3600677-02 

2*9276079+02 

.. 4 . Ty .5 .. 

2 . 9276074+02 

_ 7 • 9 B 3 5 9 9 0 — 0 3 
7.6918282-03 

1 *9521228-03 

1*5589965-05 

3*11 97035 + 02 


2*0301270-0^ 

1 .5615388-05 

3*1239980+02 




ro 

a^ 


TABLE n (CONT'D)-VANDENBERG 

AFB REF. ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 

meters 

unitless 

unitless 

unitless 

unittess 

newtons cm*2 

<27000. 

l .8793763-02 

2 .3978307-02 

8.2302515-01 

' ‘2.8964400+01 

9 • 9989069+QD 

Z7ZBQ. 

27S00. 

1 .8098399-02 
1 .7376895-02 

2.3053292-02 

2.2159507-02 

8.29 15079-0 i 

8*2_5 38_6.6/1-Q1 

8.2675631-01 



1 .00059939«0l 

1 • OO.l 28J6 t.QJL_ 

1 .00l9999f0l 

’7750. 

1 .6727812-02 

2. 1 299893-02 



^^0QQ» 

1*61QQ031-Q2 

2 .0957509-02 

8*2828533-0 1 



1 • 00256969'Q 1 

<?a2S0« 

■28500. 

1 .5509579-02 
1 .9995072-02 

1 . 9682606-02 
1 • 89 1 3002-02 

8.2889779-01 

8.3077715-01 

8.3265928-01 



1 .0031863 + 01 

28750. 

1 * 990 1 929-02 

1.8175976-02 

0 

n 


1 .0093150 + 01 

29000. 

1 .3879325-02 

1 .7969989-02 

8 .399831 8-0 1 

UJ 

1— 

I • 0u98975 + 0 1 

29250. 

29500. 

1 .3376992-02 
1 .2892672-02 

1 .6793559-02 
1 . 6 1 953 1 2-02 

8*3626810-01 

8.3801313-01 

LlJ 

s 

1 .0053599 + 01 
1 • 0058529+0 1 

29750. 

1 .2927191-02 

1 .5523999-02 

8.3972193-01 

o 

o 

1 .0063273 + 01 

igji.aQ.» 

1 . 197920 1 -02 

1*9928207-02 

8.9 1 3985 1-01 

q 

1 .0067637+0 1 

50250. 
50500 . 

1 . 1598180-02 
1 . 1 i 3393D-02 

1 .935693 1 -02 
1 .38o9ooh-02 

8.9309697-01 

8.9966990-01 

0) 

1 .0072229 + 01 
1 .0076955 + 0 1 

50750* 

1 .0739328-02 

1 .3283369-02 

8.9627081-01 


1 .0080522 + 01 

31000. 

1 .0350275-02 

1 .2779031 -02 

C. 9785398-01 

H 

1 . 0089936 + 0 1 

31250. 
5JSUQ. 

9 .9806926-03 
9.6250261-03 

i *2295090-02 
1. • .18 3.0.9 9 6-02 

8*9992228-01 
. 8*5097.869-01 

8 .5252626-0 1 


iO 

2 

o 

I .0038202 + 01 
lj>Pa9ie_2.6_+Ql 
1 .0095319+01 

51750. 

9. 2827913-03 

1 . 1389598-02 


5 20 00 . 

8.9533230-03 

1 • 0956380-02 

8 -5906 799-0 1 

o 

1 « 0098670 + 0 1 

52250. 

52500. 

8.6362769-03 
8.331 1299-03 

1 .0595229-02 
1 *0 15U395-Q2 

8.5560650-0 1 
8.5719953-01 

X 

o 

1 .0101901+01 
1.01 050 11+01 

52750. 

8 .0379096-03 

9.77 10979-03 

8.5868998-0 1 

Ul 

$ 

1.0108009+01 

5^QQQ» 

7 .7596922-03 

9 * 9066703-03 

8 . 6 n 22881-01 

tr 

1.011 0889+0 1 

33250. 
535Q0 . 

7.9825969-03 
7 *2205669-0 3 

9.0565791-03 
8.720 1 798-03 

8.6177975-01 
6 *6333997-0 1 

< 

-j 

ZD 

1 .01 1 3658 + 01 
1 • 01 1 6327 + 01 

53750* 

6 .9683578-03 

8.3968829-03 

6.6990996-01 

o 

LU 
1 

1 .01 18097 + 01 

5H00D • 

6.7255959-03 

8*086 1620-03 

8.6699287-01 

o 

1 .0121 37 1-t.Ql 

59250. 

59500. 

6.9917670-03 

6.2666719-03 

7 .7879690-03 
7.5003703-03 

8.6809020-01 

8.6970322-01 



1.0123759+01 
1 • 0 t 26097 + 0 1 

59750. 

6 .0999265-03 

7.2293319-03 

8*7133369-0 1 



1 .0128256 + 01 

5 5 0 0 0 . 

5*891 2080-03 

6.9589232-03 

8*7298250-01 



1*01 30383+0 1 

55250* 
5 5 5 0 D . 

5 .6902067-03 
5.9966291-03 

6.7037137-03 
6..9_58 2_9 2 9-Q3 

8*79651 10-01 
.8*763 90.19-01 
8 .7605086-0 1 

I 


1.0132931+01 
1.0139903+01 
1 .0136303 + 01 

5 7 5 0 * 

5.2601799-03 

6.2222659-03 

2.8964 

400+01 
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ABLE n (CO^ 

JT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

VIRTUAL 

TEMPERATURE 

DENSITY 

KINEMATIC 

VISCOSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

Hsnnn • 

newtons cm ‘2 

degrees K 

degrees K 

kg m"3 

m 2 sec‘l 

newton -sec m ’2 

m sec”l 

45250* 

-fi55D.0..t 

1,5277242-02 
1 .4804743-02 

2 «e^ Jin27*02 

2,6782983+02 
2.6831 589+02 

2 _* 673 1 429 + 0 2 

2*6782983+02 
.. 2.,68 3l58?_tQ2 . 

l *9871 184-03 
1,9221071-03 

6*5028871-03 

8*8031Q73-o3 

-X*6a7Q477-05 
1 *6896244-05 
1,692q5i5-Q5 

— 3*2776ni4 + n 2 
3 * 28q7605 + 02 

45750, 

1 ,4346717-02 


3*2837361+02 

2.6877010+02 

2-687701 0+02 

1 .8595564-03 

9*11 1 4084-Q3 

I ,6943178-05 

3*2865143+02 

46QQQ* 

1 0904100-02 

2.6918990+02 

2,,69i899q + Q 2 

1 .7993759-03 

9*4l2 7 7 728-q3 

1 *69641o7-05 


46250, 
46500, 

1 .3475842-02 
1 .306 1 420-02 

2-6957262+02 

2.6991556+02 

2 *6957262 + 02 

- 2.*.6 9 9_U56±Q2 _ 

2 * 702 I 588 + 02 

i .7414776-03 

_ J •.6857 7 74-03 
1 .6321943-03 

9*7521639-03 
1 *0084516-02 
1 *0424736-02 

1 .6983175-05 
1 •7.a_QU2Su-0b. _ 
1 *7015195-05 

3*2914172+02 

46750, 

1 .2660328-02 

2.702 1 5d6+02 

.3_,29l_5La2_+jL2 

3*2953420+02 

-47000, 

1 *2272081-02 

2.7047061+02 

2*7047061+02 

1 .5806507-03 

I*n772693-n2 

1 • 7 n 2 7 8 6 4 - i i t; 

■■ ■■ 

47250, 

1 . 1 Q96217-Q2 
1 ♦ 1 53228 l -02 

2.7067679+02 

2.7063127+02 

2*7067679+02 

1 .5310719-03 

1 * 1 128226-02 
. .. 1 ., X 4.9 11 3 8 - 0 2 
1 • 1 861 202-02 

1 ,70381 15-05 

3*298151 2+02 

47750, 

1 . 1 179850-02 

2.7093 1 09+02 

2*7093109+02 

i ,4375232-03 

- 1 *.7 0_4_5_7.? 3.T LL5_._ 

1 *7050753-05 

. - X* 2 9 9 0 9.22X02. 

3*299700 1+02 

■4aonot 

L..n83.ftsn4-n2 

2- /Q972SQ + 02 

2 .7097250 + 02 

1 .3934 1 94-D3 

l_* 22181 X 11 -CU 2 

1 *2621530-02 

l*30iU01-Q2 

1 ,3406371-02 




48250, 

46500, 

I..P507849-02 
1 .0187503-02 

2*7095242+02 
2 .7086734+02 

2*7095242+02 

2*7086734+02 

1 ,3510100-03 

Lii 102.339-03 

1 ,2710335-03 

1 . • L XJ — ILa 

1 *705181 3-05 
1 • 7 D.4 7 5_.a 6 - 
1*7039946-05 

3 * 2 9 9 9 5 2 3 ♦ 0 ? 

3*2998301+02 

3*29931 19 + 02 

3*2983756+q2 

48750, 

9 .8770976-03 

2.7c7i362+02 

2 , 707 1362+02 

49000, 

9.5762799-03 

2.704876 1 +02 

2.7048761+07 

1.233 3525-0 3 

X*3.8Xi6.8 4.8-Q2_., 

1 *4277267-02 
1 *4742712-02 
1 *5219250-02 



49250, 

<i95no. 

9.2694900-03 
6.9898768-03 

2.7Q6301 7+02 
2.7084969+02 

2*7063017+02 
2 • 7084969+02 

1 * 19321 14-03 

- _I* 1.562 804-0 3 

1 « 1 206472-03 

X. . / .LL^O-Q.D-" 0 b 

1 * 7035798-05 
1 * 70 4 67 0.8-05. -- 
1 • 7o554q9-05 

3__*^ 9 69984 + Q 2 

3*2978672+02 

49750, 

8.7184679-03 

2 • 7 1 02480 + 02 

2 • 7 102480+02 

_ -3*2992044+02 
3 *3002707 + 02 

snonn. 

8.45501 15-03 

2.711 5662+02 

2*7 1 15662 + 02 

1 .0862549-03 

1 • 5707 1 40-02 

1 • 7q6 1 957-05 


50250, 

50500, 

8 . 1 992726-03 
7.9510153-03 

2.7124635+02 

2.7129508+02 

2*7124635+02 

2*7129508+02 

1 .0530505-03 

1 •□209 8 2_8-0 3 

9 , 9000460-04 

1 *6206643-02 
1 * 67 18042-02 
1 *7241604-02 

1 ,70664 13-05 
1 , 7g68833-U5_ _ _ 
1 * 7o69268-U5 

4*Juia/jj + az 

3*3016194+02 
3*3019 1 S9+02 
3*301 9692+02 

50750, 

7.71001 80-03 

2.71 30383+02 

2*7130383+02 

51 POO, 

7.4760636-03 

2.7127369+02 

2*7127369+02 

9 . 6n07037-Q4 

1 *777762S-n2 

1 *7o6777 1**o5 

3*3oi 7857+02 

51250, 

51500, 

7.2489410-03 

7,0284473-03 

2-71 20576+02 
2.71101 14+02 

2*7120576+02 
2*711011 4+02 

9.31 1 366 1 -04 
0 3 1 6 2 3J) - 0 4 

1 *83264 17-02 

1 *8888301 -Q_2 

1 •946'3592'-o2 

1 • 7064398-05 
\ • 7 n 5 V 2 fi 1 ^ n ^ 

3*3013724+02 

51750, 

6,8143876-03 

2 • 7096078 + 02 

2*7096078+02 

8 . 76 1 q9o 1 -04 

l *7652229-05 

3*3do7355+q2 
3 *29988q9 + 02 

S200Q* 

6 . 6065708-03 

2.7078585+02 

2 • 7078585+02 

8,4993924-04 

..... 2*Q052652-n2 

2 *065582 l-o2 
2 *i273493-q2 
2*1906034-02 

1 • 7Q43536 — o5 


52250, 

52500, 

6*4048138-03 

6.2089363-03 

2 • 7057727 + 02 
2 .70336 17 + 02 

2*7057727+02 

2*7033617+02 

8 , 2461 827-04 

UP 11.2 Q 4-04 

7 ,7638931-64 

1 ,7q331 68-05 
1.* 7021 1 7 8-05 

1*7667611-05 

3*2975448+02 
3*296q 754+02 
3*2’944l24 + 02 

52750, 

6.0187683-03 

2. 7QC6346+02 

2*7Qo634t> + 02 

53000, 

5.834 1 418-n3 

2*6976022+02 

2 • 6976022 + 0 ? 

7.534i944-04 

2 • ?5b386n-n2 

1 ,699251 7 — 115 


53250, 
53500 • 

5.6548949-03 

5.4008709-03 

2*6942744+02 

2.6906612+07 

2 *6942744 + 02 
2*69n661 2+07 

7.3i 17352-04 

2*321 7394-02 
2*3897o73-q2_ 
2 * 4593340-02 

1 • 6975944-05 
1*6957938-05 
1 .6938542-05 

--J-* 2^2562 3 + 0 2 
3*2905309+02 

53750, 

5.3 1 19200-03 

2,68677 17+02 

2*6867717+02 

Sr Z 5 U.” U“ 

6 .8874508-04 

3 *2883^ 7 + 02 

3*2859461+02 
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TABLE n (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

PRESSURE 

KINETIC 

VIRTUAL 

DENSITY 

KINEMATIC 

COEFFICIENT 

SPEED OF 

ALTITUDE 

TEMPERATURE 

TEMPERATURE 

VISCOSITY 

OF VISCOSITY 

SOUND 

meters 

newtons cm”2 

degrees K 

degrees K 

kg m-3 

m2 sec”l 

newton -sec m*2 

m sec*l 

5HD00* 

5* 1 478915,-03 

2 • 68261 66+02 

2*6826166+02 

6.685 1 (i96-f)4 

2.*3.3.QA7iX?*J}2 

I*69l78ue-Q5 

3*2834nM2+n2 

54250* 

4 * 9886464-03 

2.6762C47+02 

2 *6782047 + 02 

6 .488984 1 -04 

2 *603/628-02 

1 *6895776-05 

3*28o7o3l+02 

54500* 

4 *834046 1 -03 

2*6735455+02 

2*6735455+02 

6 .2988455-04 

2 *6/80639-02 

1 *6872490-05 

. . . 3 *.2 1 7 8 483 + 02 

54750* 

4.6839549-03 

2 * 6o86487 + 02 

2*6686487+02 

6.11 44734-04 

2*7554289-02 

1 *6847996-05 

3*2748450+02 

55nno* 

4*5382458-03 

2*6635233+02 

2*6635233 + 02.. 

5.9356636-04 

2*8341 1 22-02 

1 •66 223 37-05 

3*27 1 6987+n? 

55250. 

4*3967917-03 

2*6581 781+02 

2*6581781+02 

5.7622165-04 

2*91 47728-02 

1*6795552-05 

3*2684142+02 

5550D. 

4.2594714-03 

2*6526231+02 

2 * 652^23 1 +02 

5.59394 1 2-04 

2 *99/4733-02 

1 *6767689-05 

3*2649973+02 

55750* 

4*1261654-03 

2 * 6468660 + 02 

2 • ©468660 + 02 

5.4306576-04 

3*0822757-02 

1 * 6738784-05 

3*2614523+02 

56nnn* 

."i *9967607-03 

2.6 40 9 158 + 02... 

2.*A.4n9 1 58 + 0 2 

5.2721934-04 

.*, 69246. -n2 

1 .6708879-05 

3*2577843+02 

56250* 

3.871 1454-03 

2*6347816+02 

2*634781 6+02 

5.11 83809-04 

3*2584551-02 

1 .66780 1 5-05 

3*2539987+02 

56500* 

3.7492116-03 

2 .6284720 + 02 

^*._62 8.4 720 + 02 . 

4.9690613-04 

3.3499754-02 

1*6646234-05 

3*2501001+02 

56750* 

3*6308550-03 

2 * 62 19954 + 02 

2*6219954+02 

4.8240837-04 

3 * 44388 1 9-02 

1 .6613575-05 

3*2460934+02 

57nnn* 

3.51 59756-03 

2.61 53S92+02 

2*6153592+02 

4.6833031-04 

.. J.* 54.U2 5l .7-x.2 

1 *6580072*05 

3*2419829+02 

57250* 

3*4044730-03 

2*6o857l 5+02 

2 • 60857 15 + 02 

4.5465807-04 

3*6391663-02 

1*6545763-05 

3*2377732+02 

57600* 

3.2962517-03 

2.6016410+02 

2*6016418+02 

4.4137792-09 

3*74u7i59-02 

1 •651U694-05 

3*2334698+02 

57750* 

3. 1912198-03 

2*5945753+02 

2*5945753+02 

9.2847766-04 

3*8499818-02 

1 *6474888-05 

3*2290755+02 

58000* 

3*0092862-03 

2 *5873822 + 02 

2*5673822+02 

4 . 1594443-04 

...3*9520699-02 

1 • 6438394-05 

3*2245963+02 

58250* 

2*9903666-03 

2 .5000690 + 02 

2 • 5800690+02 

4.0376692-04 

9*0620569-02 

1*6401242-05 

3*2200359+02 

58500* 

2 .8943715-03 

2.5/26427+02 

.. 2.* 572,642 7+02 

3.9i93365-04 

9*1 7 5u6Q2-02 

1 •63 6 346 6-05 

3*2 153984+02 

58750* 

2 .8012216-03 

2*5051 1/3+02 

2.565 1 123+02 

3 . 8043358-04 

9.2^11851 -q2 

1 ,632b 109-05 

3.2106890+02 

5 9 0 0 0* 

2 . 7 108367-03 

2.55/4828+02 

7 . 5574828+0? 

3 *6925672-04 

4* 4105342-Q2 

1 *62861 94-05 

3*2059106+02 

59260* 

. 2*6231383-03 

2*549762 7-^02 

2*5497627+02 

3,5839272-04 

9*5332289-02 

1 .6246762-05 

3*2010663+02 

59500* 

' 2 *53806 1 0-03 

2.54195fe8+02 

.2 * 5 4 1 9 b 6 8 + 0 2 

3 .4783232-09 

4 * 6593820-02 

1 .6206837-05 

3* 1961646+02 

59750. 

2 .455502 I -03 

2.5340742+02 

2 . 5340742+02 

3 .3/56603-09 

9*7891256-02 

1.6166461 -05 

3* l9l20Sl+02 

60000* 

2*3754195-03 

2.526 1 192 + 02 

2-5261 1 92+02 

3*275851 6-09 

9 *, 9 2 ,2 5 8 4 bj: Q? _ 

1 • 6 1 25656-05 

3 • 1 86 1922+02 

60250 * 

2*2977344-03 

2.518 1012+02 

2*51810 12+02 

3 . 1 788088-09 

5*o599o93-o2 

1 .6084468-05 

3*1811317+02 

60500* 

2*2223798-03 

2.5100237+02 

2^. 5 10..P. 2 X7.t 02 . . - 

_3 •0.644534-04 ... 

__5*ZQl 2 1 77 -q2 _ 

1 .60429 1 4-05 

3* 1 760254 + 02 

60750* 

2. 1 492900-03 

2*5018933+02 

2 *50 1 8933 + 02 

2.9927055-04 

5 * 3466756-02 

1 *600 1026-05 

3 • 1 7o8774+02 

6 1 ono * 

2*0784015-03 

2.4V371 69+02 

2.4937169+0 2 

^.*.9 B3..4 8 .6.x* aa _ . 

J>_* .4 9.6 4Z 65-q2 

1*5958838-05 

3 • 1 6569 1 8 + 0 2 

6 1 250* 

2 *0096524-03 

2*4054984+02 

2*4854984+02 

2*8 167300-04 

b*65u6545-02 

1*5916369-05 

3* 1604709+02 

61500* 

1 .9429829-03 

2.4772443+02 

2j»..477. 2 4 4 3 + Q 2 

2 * 7323599-04 

5*8095022-02. 

1 .587365 t-05_ 

3*1552187+02 

61750* 

1 *8783345-03 

2 .468960 1 +02 

2*968960 1 +02 

2*6503097-04 

5*9731557-02 

1 .5630713-05 

3*1499386+02 

670n0 * 

1 .8156504-03 

2*460651 1+02 

2 . 46h6S 1 1+02 

2*5705 1 39-04 

6* 1 4 1 7989-n2 

1 *5767579-05 

3* 1 446338+02 

62250* 

1 .7548756-03 

2.4523228+02 

2 • 4523228 + 02 

2 .4929090-04 

6*3156255-02 

1 *5744280-05 

3* 1393076+02 

■6^.0 Q... 

1 .6959563-03 

2*4439707 + 02 

2.*_4 4.3.?7 8_/ + Q.2.., 

2 v4_l.7 4 3 60-0 4 

6.4948280-02 

1 *57 00.8 3.1-05.. 

3* 1339622 + 02 


62750* i.6388H03-03 2 • "^3&6239 + Q2 2*4356239 + 02 2*344Q3b3-04 6*67V6i 73-02 1 *5657259-05 3* 1286009 + 02 












AFB REF. ATMOSPHERE (ANNUAL) 


VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 

unitless 

unitless 

newtons cnn-2 


9.500468M-U1 
. 9 vtt.8 7 J.7.5*.Q-.Q.L. 
9 *<i736U22-01 


1 *01 8H9i 5^0l 
J f-QX8_5.a70.tO I 
I ,0 18522a>»-01 


9«M59 1 738-0 1 
9 •HHHi 1 2B-0 I 
9 . H2BMMS7-0 1 
9 . 4121921-01 


I .0185366->-Ql 
I •0185507 + 01 
1 ,01 85645+Ql 
1 .0 1 85770 + 01 


9.39 53 784-01 
9 .37802 1 B-0 I 
9.3 60 1 b 1 3 -0 i_ 
9.3417872-01 


1 .0185907 + 01 
1 .0186033 + 01 
1.01 66155+01 
1,0186273+01 


9.3229486-01 
9.3036570-01 
-9-* 28 3 9.37,8-01—. 
9.263804 1-0 I 


1 .0186388 + 01 
1 .0186500+01 

i.jiLQ.ia_6Aae_+Qi 

1.0186713+01 


9*2432833-01 
9.2223929-0 I 
,_9_? 201 1516 - 01 
9. 1 79B834-01 


1.0186815+01 
1 .0186914+01 
- J *018 7010 + 01 
I .0187 103 + 01 


9. 1577QI5-01 
9 . 1 355292-U I 
9.11 3O7V0-U 1 
9.0903760-0 I 


1 .0187193+01 
1 .0 18728 1+01 
1 .0187366 + 01 
1 .0187449 + 01 


9*0674314-01 
9 * 044271 fe-Ol 
_jXQ 2 Q 9 a 5 brO,X 
B *99735 18-0 1 


I *0187606 + 01 
1.0187 682+01 
1 .0187755 + 01 


8*9736295-0 1 
8 *9497 492-0 1 
8*9257292-01 
8*9015850-0 1 


1 .0187826*01 
1.0187894 + 0 I 
1 .01 87961+01 
1 .0188026 + 01 


fa * 67733 1 3-U 1 
8 .6529641 -0 1 
. 8* 6285529-0 1 
8 *8040525-0 I 


2_. 8^64400+01 


I .0188088 + 0 1 
1.01881 49+01 
1 .0 188208 + 01 
I .0188265 + 01 
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TABLE H (CONT'D)-VANDENBERG 

GEOMETRIC 

PRESSURE 

DENSITY 

ALTITUDE 

RATIO 

RATIO 

meters 

unitless 

unitless 

6 3000. 

1 , 5539662-04 

l .8384486-04 

63250. 

1.501 3055-04 

1 .7822881-04 

63500. 

1 .4502696-04 

1 .72767 1 0-04 

■ 63750. 

1 .40081 20-C4 

1 .674S564-U4 

6 4000. 

1 .3528881-04 

1 .6229j4 1 -04 

64250. 

1 • 3064544-04 

1.5726753-04 

. ._645.00.. 

1 .26 14688-04 

__L •5238327-04 

64 750. 

1 .2178902-04 

1 .4763407-04 

6 500 0. 

I*17567b9-C4 

1 .4301644-04 

6 5 2 5 0 * 

1 . 1 347954-04 

1 .3852691 -04 

65500. 

1 *0952022-04 

1 .34 1 6224-04 

65750* 

1 .0568625-04 

1 * 2991923-04 

6 6 n 0 0 • 

1 .0197403-04 

1 .2579^78-04 

0 0 2 50 * 

9*8380056-05 

1 . 2 178591-04 

6 o 5 Li 0 * 

9.4900935-05 

1 . 1 788973-04 

66750 . 

9. 1533359-05 

1 . 1410330-04 

6 7 □ D □ • 

8.82741 17-05 

1 . 1 042403-04 

67250. 

8.5120068-05 

1 . 06849 14-04 

6 7 500* 

8.2068159-05 

1 *0337605-04 

6/750* 

7.9 1 15429-05 

1 -0000228-04 

68000 • 

7.6258971-05 

9*6725273-05 

682 5c * 

7*3495981-05 

9-35427 13-05 

•S 8 5 u n . 

7.082371 C-05 

9.0452239-05 

oB7 50 • 

6 .623951 4-05 

8*7451 643-05 

6 9 fj 0 0 • 

6.5740776-05 

8 *4530596-05 

69250 • 

6.3324967-05 

6*17 10993-05 

69500 * 

6 . 09896*43-05 

7 *8968647-05 

6 9 7 5 0* 

5.8732398-05 

7 *6303607-05 


70000* 

5 .6550^93-05 

7*3719777-05 

70250. 
7U5D0 * 

5 * 4442887-05 
5*2406144-05 

7* 1213272-05 
6 * 878207 1 -05 

7 0 7 5 0 * 

5*0438531-05 

6*6424386-05 

71000* 

4 * 8537948-05 

6*4 138308-05 

71250* 

71500* 

4 • 6 702366-05 
4 * 4929806-05 

6*1922023-05 
5* 9773«99-05 

7 1 7 5 0 * 

4 * 32 1 8328-05 

5*7692086-05 


AFB RER ATMOSPHERE (ANNUAL) 


VISCOSITY 

RATIO 


MOLECULAR 

WEIGHT 


PRESSURE 

DIFFERENCE 


unitless 


unitless 


newtons cm"2 


8 » 77*?HV66-0 1 
8 . 75H8967-01 
7.3 0 2 8.6 .1 1 

8 •7056 163-0 1 


2.8964400+01 


.0188321»D1 


1 ,0i86374-*>01 

J «0ie8H26» 0i 

I •6l86H7 7 + dl 


8 . 6563029-0 I 
8 •631 6592-01 
8 • 60703*49-01 


6 » 58 2m*402-Q 1 
8.5578&H3-0 I 
8,*3_3 3j_7it7-01_._. 
8*5089199-01 


a » 48*45 26 6-0 1 

8*H60l9b9-0 I 
17660-0 1 


cc 

LiJ 


O 

O 

O 

c> 

cn 

o 


ivoie 8 "b 7 3 ♦ ^ 

1 fQ.i8A6i_9 + 0l 
1 .0188663+Oi 


I * 0 1 8B7q6*Q 1 
1 *01 887M8+01 
J • 0 L 8 8788-«-01 
1 *0188827-^01 


1 *01B6865»01 
1 .0188902+01 
L* 0 I 88937 + Ql 
1.6188971+01 


8.3876681-01 I 2 

8 .363o57*4-0 I ! ^ 

S * 3 .3 9 7 _36 2 -0 1 ' to 

8.31 590*4*4-01 2 

o 

o 

8.2921682-01 I— 

8.2685250-01 X 

8*2*4*49 759 -01 O 

8*2215177-01 UJ 

^ 


1.0189005*01 
1 .0189037*01 
1 .0189 068*0 1 
1 .01 89098+01 


1.0189127+01 
1 .0189155*01 
1 .0189 182+0 1 
I .0189209+01 


8*1981 555-0 1 
8. 1 7*48633-0 1 
6* 15 1706 2 -Q 1 
8* 1 286105-01 


8* 1055986-01 
8*0826616-0 1 
B *0597997-0 1 
8*0370001-01 


tr 

< 

_j 

3 

O 

LU 

O 


1 .018923*4 + 01 
1 ,0189259+01 
I .01892 83+01 
i .o’l 8 9 306 + 01 


1.0189328+01 

1.0189349+01 

1.0189370+01 

1.0189390*01 


8*0142615-01 

7.9915792-01 
7 .968931 U-Q 1 
7 . 9*463 1 98-0 I 


1.0189409*01 
1 • 0 189428*0 I 
X . 018 9 446*01 
1 .0189464*01 


2.8964400+01 

















GEOMETRIC 

ALTITUDE 


meters 


TABLE H (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

n r,ci-o^-..r,r- I KINETIC I VIRTUAL I 1 KINEMATIC I COEFFICIENT I 5p 


PRESSURE 


newtons cm"2 


degrees K 


VIRTUAL 

TEMPERATURE 

DENSITY 

KINEMATIC 

VISCOSITY 

COEFFICIENT 
OF VISCOSITY 

degrees K 

kg nri‘3 

m2 sec"l 

newton -sec m“2 


SPEED OF 
SOUND 


*0/30285-04 
3 » 9 1 fe I 809-114 
3.70432^8-04 


2* 1 366394 + 02 
2 * 12?3 82_6 + o.2.. 
2*1221 310 + 02 


2*1366394+02 
_Z*-i 2.9 3 820 + 02 
2*1221 310+02 


6*6408546-05 
6 * 4068829-05 
6.1 803108-05 


2* 1 159222-01 
2* 1 869265-01 
2 *26ub988-o 1 


I .4o5 1532-05 

1 •.*♦0.113 82 -as 

1 *397i203-05 


2*9302905+02 
2* 92032*18 + 02 


3*6187895-04 
3*4/79071 -C4 
3*3420166-04 
3.2109598-04 


2*1148819+02 
2.1076309+02 
2 . 1 003696 +02 
2.0930991+02 


2*11 486 1 9+0 2 
2* 1076309 + 02 
^2.*JL.0_Q.3 6 9 6 + U2 
2*0930991 +02 


5 . 9609 42 7- 05 
S .7485878-05 
. 5. 5 4 3q 7 3 5-05 
5.344201 e-05 


■ ^•A_3./0_4_3 0 -nl 
2*4163651-01 
2*49;8664o-Q1. 
2*5840639-01 


1*3890687-05 
.J •_3_85 a2 7 8 - 0 5 
1 • 3809759-05 


2*9103307+02 

2*9002801+02 


74250. 

745Q Q. 

74750. 


2.9627420-04 

2.8452869-04 

2.7320778-04 


_^.Qd5a05l+n2 
2 .0/34900+02 

2 .0*37622+02 


2.0784900+02 
,.2_._07_1 1438 + 02 
2*0637622+02 


4.9657363-05 

4,7857892-05 

4.6.1 18074-05 


_X.±AX26563-nl 

2.7645772-01 

2*8599335-01 

2*9588522-01 


I *3723162-05 

l_*.368 7Qj^9.^ 

1 .3645656-05 


2*8901410+02 

2*8850290+02 

2*8796832+02 


2*5178569-04 
_X*4 165825-04 
2*3190299-04 


2 *0438605 + 02 
2*03372o6+02~ 


2*0480605+02 
._2_iJa.‘LL32.5.i.+.0 2... 
2*0337286+02 


_X.*_4it3Ai7.?_- 05 .. 

4.28111 02-05 
-A. 1 2^08 12-05 
3 .9723828-05 


3*1678523-01 

3*278 18.1 7-q I 
3*3’25835-ol 


1*3561925-05 

1 .* 3 5_i 9 4 8 8 ^05^ 

1*3476641-05 


2*8694670+02 

2*864 18 5 5 + 02 

2*8588512+02 


76250. 

76500 . 

76750. 


■ 77Q0Q. 
77250. 
77500. 
77750. 


2.2250776-04 
2 • 1346064-04 


1 .9636510-04 


1 * 8829458-04 
1 *805281 1-04 
1 * 7305542-04 
1 .6586657-04 


2*0183075+02 
2*0 1 0465 7+02 
2.0025287+02 


1 .9944855 + 02 

1 • 9863269 + 02 
1 .9730426 + 0 2 
1 * 9696228 + 02 


2*0183075+02 
- 2.*_0-i_-Q 5 6 5 7 + 0 2 
2*00 2528 7.+ 02 


1 *9944656 + 02 
1*9863269+02 
.l-*7Mp4.2 6,t0.2.. 
1 * 9696228 + 02 


7.7*05 
3.6844123-05 
3.54785g6-05 
3.4 1 60427-05 


•*.■^8® 8 5 4 8 -05 
3*1661527 -Ob 
3 .047806 1 “05 
2 .9336355-05 


3*5U 169 6-qI 
3*6340812-01 
3* 761 4357-0 1 
3 * 89333 1 6 - 0 I 


Ji * Q3 y J)4 28-01 
4* 1715437-01 

4 • 3 1 8u2 36-XL1 
4*4695932-01 


1 *3433 3q6-05 
1 *3389453-05 
1*334 5012 -05 
I *3299958-05 


1 *3254226-05 
1 *3207761-05 
- L* 3 1 60496 - 05 
1 *31 12381-05 


2*8534546+02 

2*8479917+02 

2*8424536+02 

2*8368373+02 


2*8311 344+02 
2*8253380+02 
2*8194401+02 
2*8134330+02 


78000 * 
78250* 
78500. 
78750* 


1*5-395186-04 
1 *5230199-04 
1 * 4590782-04 
1 .3976058-04 


1*9610583+02 
1 .9523389 + 02 
1 . 9434546+02 
1.9343915+02 


I * 96 1 0563 + 02 
1 .9523389+02 
1 . 9434 546+0 2 
I *9343915+02 


2* 82 366 2 9- Q 5__ 
2 • 7 1 76 1 63-05 
. 2.* 6.1.54 2 2 8-05 
2*5i6v7q2-05 


4 *6263842-01 
4*7885 131-0 I 
_4 1 95 6 0 98 8 
S* 12 923 12-0 1 


1 * 3063349-05 
I *3013341-05 
1 *2962294-05 
1 *2910122-05 


2* 6q73o96 + Q 2 
2 * 8010616+02 
2*79468 1 1 +02 
2*7881 57 1 +02 


80250* 
80500 . 
80750* 


1 *3 385 \ 65-04 
1 *281 7279-04 


1 • I 747330-04 


1 * 1243729-04 
1 *0 760055-04 
1 .0295604-04 
9.8496865-05 


1 « 925 1 422 + 02 
1 .9156915 + 02 


I *896 1407 + 02 


1.8/56433+02 
1 .36500 3 1+02 
I - 3540069 + 02 


1 *9251422 + 0:? 
1 .9156915 + 02 
-l^_9_0_6_Q2 7 8 + a2 
1 .896 1407+02 


1 .8756433 + 02 
- i . *_8_6 ^ 0.3 i. + 0 2__ 
1*8540869+02 


.XtJia lX3_6_a_- Q 5__ 
2*330816 1 -05 
, 2. 2 4 289 7 6-0 5 
2. 1502723-05 


2*0768398 -05 

I . 9984901-05 
l_f '/.23i 362-05 

1 *8506746-05 


5. 4925663-01 
..5.*602.?183_-o1„ 
5*8791617-01 


6*2895o7l-ol 

_6_*503 6 34a-Q I 
6.7 23 7514-01" 


I *2802162-05 
1 *2 746 204-05 

1*2688835-05 


1.2569518-05 
l_* 2507376-05 
1*2443476-05 


2*7746476+02 

2*76 76405+02 

2*7604529+02 


2*7454920+02 

2*7376 935+02 

2*7296697+02 
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TABLE H (CONT'D) - VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

VIRTUAL 

TEMPERATURE 

DENSITY 

KINEMATIC 

VISCOSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm *2 

degrees K 

degrees K 

kg m*3 

m 2 sec'l 

newton -sec m *2 

m sec'l 

8 1 nnot 

a.jL..H 2 i o3n7"n5 

1 .84288 <9*02 

1 .8428839 + 02 

1.7810079-05 

6 .6498579-0 1 

1 .237 7743-05 

9.791 4in4+n9 

81250. 

81 SQQ* 

V.010796l*'a5 
8_.616S5S2«05 

1 .83 1 3770-^02 
L. fl_1.9£L4 

1 • 83 1 3770+02 
1 ..81 9.5 4 6 5 + 02 

1 .7 1 40487-05 
1.6497125-05 

7. l8l 8625-01 
7.4196597-0.1 . 
7.656 1 405-01 

1*2310063-05 
1 *2290305- 05 

2*7i 29 qo8+o2 

81 7S0. 

8.2382921-05 

1 . 8Q65C00 + 02 

1 . 8065000 + 02 

1 .5886820-05 

1 .2163173-05 

2*6944122+02 

82QDQf 

Z-i8673915"U5 

1 .8a650QO-«-o2 

1 .8065000 + 02 

1 .5 1 7 1552-05 

8.nl7o92D-nI 

1.21631 73-05 

2*6944 I 29+09 

82250. 

■ 825DQ* 

7.5131972-05 
7. 1 749837-05 

1 .8065000+02 
1 .8065000+02 

1 .8065000 + 02 
-..- 1 '... 8 0j65ilQjJ + Q 2 

1 .4488538-05 
1 .3836323-05 

8.3950306-0 1 
8.79.a7547-Q.,l 
9 .2050990-0 1 

1.21631 73-05 
1 • 2 1 63 1 7 3-05 

2*6944122+02 

i 82750. 

6.8520199-05 

1 .8065000 + 02 

1 .8065000 + 02 

1 .3213516-05 

1.21631 73-05 

2*6944122+02 

B3QQQ. 

6.54361 67-05 

1 . 80650nU+02 

1 .8065000 + 02 

1 .2618788-05 

9.638939D-n 1 

1*21631 73-05 

2 *6944 1 22 + 09 

83250. 

83500. 

6.2491 170-QB 
5.9678927-05 

1 .8065000+02 
1 . 8n650nn+n2 

1 .3065000 + 02 

X . 8116.50110 + 02 

1 . 8065000 + 02 

1 .205087 1-05 
. 1*1508555-05 
1 . 0990683-05 

1 .0093189+00 
- I.O5 6 8.8U3 + Q0 
1 . 1066803+00 

1.2163173-05 

L._2_I_6.3JJ^3j?^QlS_„ 

1.2163173-05 

2.6944122+02 

- 2f6944l22 + 0 ? 

2*6944122+02 

83750. 

5.6993445-05 

1 . 8U&5000+02 

eMDQQt 

5.*.a.429QQ3-QS 

1 «Bo65Qno-*-n2 

1 .8065000 + 02 


1 • 1 58821 9+nO 

1 . 21631 73-05 

9 • 6944 1 29+09 

8^250. 

8M500. 

5. 1 980 1 34-05 
4. 9641622-05 

1.6065000+02 
L * B QB..5.0 00+33.2 

1.8065000+02 
1 .8065000 + 02 

1 .002391 1-05 
9,572949 1-06 

1 .2134159+00 
1*27o 5774 + nO 

1*2163173-05 
1 • 2 1 63 1 73-05 

2*6944122+02 
9.69441 99+09 

8M750. 

4 .7408486-05 

1 . 8065000+02 

1 . 8065000+02 

9 • 1 423085-06 

1.3304268+00 

1.2163173-05 

2*6944122+02 

asnon. 

4.S27597Q-D5 

1 .80 6 50 on +0 2 

1 . an65nnti + n 2 

6^73 1 q7 1 6 -n A _ 

1 • *4 9 3 n 9 n 5 + 0 n 

1 • 2 1 6 . 1 7 3-05 

9.69441 99^n7 

85250. 
85500 • 

4.3239533-05 
4 . 1 294839-05 

1 .8065000+02 
j-t-Q-Q 65 0 00 + 02 

1 .8065000 + 02 
L-. 8Q.6.5Daa+a2- 

8.3383627-06 

7.9633458-06 

1 .4587003+00 
X.52 7.394 7+aO 

1.2163173-05 

2*6944122+02 

9.69a4l 99'.n'9 

85750. 

3.9437748-05 

1 .8065000+02 

1 .8065000 + 02 

7 . 605222 1 -06 

1 . 5993185+00 

1 .2163173-05 

2*6944122+02 

_e_A£lDQ. 

3.7664308-05 

1 . 8o650nn+n2 

» 8.065000 + 02 

7 . 26322*78-06 

1 .6746231 +nO 

1 .2163173-05 

2. 6944 1 29+09 

86250. 

86500. 

3.5970746-05 

3.4353456-05 

1 . 8C65CC0+02 
1 . 8065000+02 

1 . 8065000+02 
1 . 8065000+02 

6,936641 2-06 
6.6247612-06 

1 .7534671+00 
1.8360167+00 
1 .9224457+00 

1 .2163173-05 
1 *21631 73-05 

2*6944122+02 

2 • 69mh I 27^n2 

86750. 

3.28Q900C-05 

1 .8065000+02 

1 . 8065000+02 

6 .3269263-06 

1 *2163173-05 

2*6944122+02 

87000 . 

3 . 1 334090-05 

1 • 8G&5GOO+02 

1 . 8065000+02 

6.0425029-06 

2*0l 29361+00 

1 *2163173-05 

2*6944122+02 

87250. 
87500 . 

2 .992559 1 -C5 
2. 8580507-05 

1 . 6065000+02 
1 • 8065000 + 02 

1 . 6065000+C2 
1 .8065000+02 

5. 7706864-06 
5.5114989-06 

2.1076784+00 
.2 ..2.068720+00 

1 .2163173-05 
1 • 2 163173-05 

2.6944122+02 
2 . 6944 1 29>09 

87750. 

2.7295980-05 

1.8C6 SCO 0+02 

1 .8065000+02 

5.2637891 -Q6 

2 . 3 Iu7257+oO 

1.2163173-05 

2*6944122+02 

eeoQQ. 

2.6069276-05 

1 .8C65CD0 + 02 

1 . 8065000+02 

5.q?72304-Q6 

2*4 1 94579+nO 

1 • 2l 63 1 73-D5 

9.69441 29-*09 

88250. 
88500 . 

2.4897793-05 

2.3779037-05 

1 * 6065000 + 02 
1 .8065000+02 

1 .8065000+02 
1 .606500 fj + C2 

4.8013 198-06 
4 •5855776-06 

2.5332977+00 

2* 6524842+0.0 _ 

2*7772684+00 

1 *2163173-05 

1* 2 LB_3 L7.3 -_0.5„„ 

1.2163173-05 

2*6944122+02 

88750 * 

2 *27 10632-05 

1 . 8C65C00 + 02 

1 .8065000+02 

4.3795451-06 

P ?.it T A 4 ^ ^ U ^ 

2*6944122+02 


89000 • 

2. 1 69n308-f>5 

1 *ec65Gnn + o2 

1 • 80fi,5onn+o9 

4 • 1 827847-06 

2*9079126+00 

1 .2163173-05 

9 . 6944 1 9 9 + 0 9 

89250. 
89500 • 

2*07 15899-05 
L. 9785334-05 

1 . 8065CD0+O2 
1 . 8c65cnn+n2 

1 . 8065Q00+G2 
1 • 8065000 + 07 

3.9948785-06 
3_ • 6 1 5 4 2 7 3 - 0 6 

3.0446914+00 
3* 1878926 + 00 
3*33/8170+00 

1.21631 73-05 

1 • 21 6 3.1 7 3 -.05 

1.2163173-05 

2*6944122+02 
2.6944 1 29+09 
2*6944122+02 

89750. 

1 .8896638-05 

1 .ec65CD0+D2 

1 • 8065000 + 02 

3 . 644o6u 1 -06 























TABLE H (CONT*D)-VANDENBERG AFB RER ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

meters 


PRESSURE 

RATIO 

unitless 

559 7 2 6-0 6 

"8,’fitt^'7593-06 


DENSITY 

RATIO 

unitless 

1 »H< 4 Q 73 7 *t "0 5 
1 . 386S7 I 1 -05 
J . 33^526 V -0_S 
1 •2851563-05 


VISCOSITY 

RATIO 

unitless 

6»9599656-01 
6.9219290-01 
6.8827QH7-0 I 
6.8393330-0 1 

Jl*.B 39333 G-Q 1 


62250. 

6 2500. . _ 
^•.2 7 50. 


7.3731776-06 

,7.0412672-06 

6.7243222-06 

1 . 1 720431-05 
1 . 1 192624-05 
1 . 0689oaa-05 

6.8393330-0 1 
6. 8393330-01 
6.8393330-01 

i 3000 . 


6 .42 16666-06 

1 .0207905-05 

V8 3 . 9.43 

t^3250. 


6, 1326554-06 
5.^56672 J -06 

9.7484916-06 
_9. _30 9 7 67_7_-116. -- 

6 .8393330-0 1 
6_. 8393JJG-01. 

8375Q. 


5.593 1 286-Cfe 

6 .8908683-06 

6.8393330-01 

(•4000. 


5.3414637-06 

8 .4908106-06 

6.8393330-01 

64250, 

84500. 


5. 101 1407-06 
4 .87 16476-06 

6. 1 087923-06 
7 . 7 439892*06 

6.639J330-0 1 
6.83.93330-0 1 

P475Q. 


4.65249b6-C6 

7 * 395624 7-06 

6.8393330-0 1 

85000 . 


4.4432185-06 

7.062^566-06 

6_*„8_3_^3 3_3 Q _ 

65250. 
65500 . 


4 .2433700-06 
4.C525248-C6 

0.7452767-06 
6*441 9066-06 

6.83<>333C-0 1 
6 . 8 39,3330-0 1_, 

65750 . 


3 . 8702767 -Cb 

6. 1 522063-06 

6.839333G-UI 


MOLECULAR 

WEIGHT 

unitless 

2.8964400+01 


PRESSURE 

DIFFERENCE 

newtons cm*2 

1 ♦0l898i0-»-01 
U018981H + 01 
1,01898 18 + 01_ 
I ,01 89822^0 I 


1 ,0l8 98 2S-»-Ol 
1,0189829+01 
1.0189832+01 
1.0189836+01 


1 .0189839 + 01 
1,01898^2+01 

.lc 01 . 89 _e_^H+J)l 

1,0189847+01 


1. 0189850+01 
1 .0 I 89852 + 01 

1,0189854 + 01 

1.0189857+01 


1 .0189859+01 
1,0189861+01 
1 • 0 I 8 9 _SA 3 +_P_l_ 
1 .0189865 + 0 1 


3.6962378-06 
3 .5300376-06 
3.371 3226-06 
3.2197555-06 


5.61 1361 1-06 
5.3590674-06 
5. 1 181353-06 


6 .8393 330-0 1 

6 .6393330- 0 1 

6. 63933 30 - 0 1 _ 
6.8393330-01 


1 ,0189866 + 01 
1 ,0189868 + 01 
1 .01 89870 + 01 
1.0189871+01 


3.C75Q132-C6 
2. 9367883-06 
2.6047867-06 
2 .67 87279-06 


4.8880525-06 
4 .6683297-06 
4.4584 99 _4r.a6_._ 
4.2581 158-06 


6 . 839 3330 -U 1 
6.6393330-01 

_9_.6 3 9j33p-qj^ 

6*8393330-01 


1.0189874+01 
_ _L_. QX8. 9875 + 01 
I .0189877 + 01 


2.5583438-06 

2.4433785-06 

2.33358 7 9-06 

2.22B7386-C6 


4 .0667528-06 
3.8640035-06 
3.7094601-0 6 
3 . 5428111-06 


6.8393330-0 1 
6.8393330-0 1 
A 330 -0 1 

6.8 3”9 3’3 3C-0'r 


1.0189878+01 
1 ,0189879+01 
J ±9 1 89 880 + 01 
' 1, 018 9881 +01 


7 . 1 286077-06 
2.0329827-06 
1 .9 4 16605-06 
1 .654447 1 -C6 


3.3836427-06 
3 . 2316370-06 
3 . 08 6 4 7 0 8 - Q 6 
2 . 947836 1-06 


6.8393330- 0 1 
6 . 8_3 ? 3 3 3 C - P I 

6 .8393330- 0 I 


2.8964400+01 


1 ,0189882 + 01 
1.0189883+01 

1 .0189884 + 01 

1 .0189885 + 01 





TABLE n (CONT'D)-VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

GEOMETRIC 


KINETIC 

MOLECULAR 

DENSITY 

COEFFICIENT 

SPEED OF 

ALTITUDE 

PRESSURE 

TEMPERATURE 

TEMPERATURE 

OF VISCOSITY 

SOUND 

meters 

newtons cm ‘2 

degrees K 

degrees K 

kg m*3 

newton -sec m’2 

m sec”i 


1 • a r. 9 9 2 n <7 •• n b 

1 . 8 r. 6 5 n n n + n 2 

» .8o65Dnn + 02.. . 

3.98Q6292-Q6 

1 ♦ 2 1 6 3J_7 3.-q5 

2*<»999 1 22 + 02 

9 JOOO* 

1 .6C9 1 80C-05 

1 . 8359696+02 

1*8365000+02 

2.6532997-06 

1 *23902 1 b-05 

2*7166927+02 

92QQQ^ 

1 *2573282-0 5 

1 .8 659122 + 02 

. . . . l..* .8 6i> 5aaCL+C2 

2*3967095-06 

1 *2516 127-05 

2 * 7 3 8 7 9.211 .+ 02 

930Q0* 

1 .0590596-05 

1 . 899892 1 +02 

1 .8965000 + 02 

1 .9361901-06 

1*2690922-05 

2*7607 193+02 

9HQQQf 

a . 86 1 9225-06 

. l»929Z-5;t5 ■*•0^ 

L-..9 26 5a00 + DZ 

1 . 6029096-06 

1.2869619-05 

. _2*_7 a 24.6.4 Q + g.Z. 

95000* 

7.9701982-06 

1 .9536999+02 

1 .9565000 + 02 

1 .3301 176-06 

1 *3037218-05 

2* 809d950 + 0Z 

9 Annn • 

A . 1 9 1 2 3 n - n 6 

1 .9830269+02 

1 . 98 ASonn + n 7 

1 ■ 1 07.2921-06 

1 *3208797-05 

2*82596 1 1+02 

97000* 

5. 35 07198-06 

2.0123868+02 

2*0165000+02 

9.2938170-07 

1 *3379216-05 

2*8467162+02 

96000* 

9*5956966-06 - 

. 2*P91729.3-t.IL2_..- 

_2-*Q9_6.50DO + 02 

7:^7 37 879 3-07 

i *3-5 986 3.8- 0.5— 

2_*_8 678136 + 02 

99000* 

3.87 10889-06 

2.07 10593+02 

2 .0765000+02 

6,9993981 -07 

1 *3717028-05 

2*8887571+02 


3.3r.9n799-n6 

7 . 1 0036 1 8 + 02 

7 . 1065000 + 02 

_ _5 ..9A_92Q3 1-Q7 

1 *3B89397-n5 

2*9095497 + 02 

10X000* 

2*6288700-06 

2 * 1978336 + 02 

2. 1565000 + 02 

9,5698930-07 

1 *4161 1 17-05 

2*9438778+02 


2 .9307590-06 

2.195 1949+02 

. _2..^X1.6.5aa.O+02- - 

.3..&3779i5-J)7 _ 

L.**t9J.5XDJ.-JlS_. 

2. 97781 n 2+02 

103000* 

2 .0958892-06 

2.2929958+02 

2*2565000+02 

3.2357107-07' 

1 • 9706408-oS 

3*01 13603+02 

IDHOOOt 

1 .8131082-06 

2 . 289586 1 +07 

2-t3a6-5uaQ + 02 

2.73847Q3-Q7 

l...9 97.5.Q.9Z-a5._ 

3*0495907 + 02 

105000* 

1 .5739398-06 

2.3366160+02 

2.3565000+02 

2.32^0579-07 

1 *5291223-05 

3*0773633+02 


} .3698853-06 

7 . 3 8 3 3 *4 + n 7 

7 . 9nA5ono + C7 

1 .9826268-07 

} ,e;bf>4a42-n5 

3*1098 39 6 + 02- 

107000* 

1 . 1 V56029-G6 

2*93039^3+02 

2*9565000+02 

1 ,6955390-07 

1 .5766006-05 

3*1919801+02 

1 nBQOn* 

1 *D9662.9il^L6 

2*9770927+02 

2_!_5.a6L5o.aa.+ o2- 

1 .*.95,9 6 6.9 3-0.7. 

. . .. 1*60.2 .9 76 :7j^.5_ 

3,*_L7 3 7953.+.a2_, 

109000* 

9. 1866959-07 

2*5236307+02 

2.5565000+02 

1 .251897 1-07 

1 *6281 177-05 

3*2052996+02 

I 1 0000 • 

8.0893999-07 

2 . 5 7G 1 C8 1 +02 

2.6065000+02 

1 .0805076-07 

L«653 5.28brJL5 

3*2364879+02 

1 1 1000* 

7 . 1 9005 1 3-C7 

2*66Si333+02 

2*7065000+02 

V . 1 903288-08 

1 *7036783-05 

3*2979880+02 

i 1 2000 » 

6.3397397-07 

2*7578200+02 

^•8JI6 5iiOQ+ C2_. . 

7.8632390-08 

i *7529632 -Ji5 

3*3583626+02 

1 13000* 

5*6990663-07 

2*851 1685+02 

2 • 9065000+02 

6.7698712-08 

1*80191 00-05 

3*9176707+02 

1 1 9000* 

5.0985583-07 

2 .999 1 7B5+C2 

3 • 0.0 65000 + 02 

5,8498391-08 

i *8990756-05 

3 * 9 7 596 7 1 +02 

1 15000* 

9.5325523-0/ 

3.0368503+02 

3 • 1 065000+02 

5 . 0828725-08 

1*8959675-05 

3*5333018+02 

1 1 6000 • 

9.0833553-07 

3.1291 837+02 

3*2065000+02 

,9 . 4 3_6 3 2j8_3-0 8_._ 

1 *992 1230-05 

3*5897208+02 

1 1 7000* 

3 .6906139-07 

3* 22 U 787 + 02 

3 *3065000 + 02 

3.8883723-08 

\ *9875702-05 

3*6452668+02 

1 isooo* 

3 .3958269-07 

3*3 1 28355+02 

3* 9D65uOO‘^02 

3.4216282-08 

2*0323356-05 

3 .« 6_9 9 9 7 8 9 + 0 2. 

1 19000* 

3.0919729-07 

3*909 1 536+02 

3*5065000+02 

3. 0221725-08 

2*o769992“05 

3*7538937+02 

i 20000 * 

2.7732500-07 

3.9951 336+02 

3*6065000+02 

2 .6788033-08 

2 * 1 1 99 1 97-oS 

3 *807095 1+02 

121000* 

2.5376953-07 

3.6639207+02 

3*8065000+02 

2.3224769-08 

2*2050607-05 

3*9l 1 l8i 5+02 

1 22000 * 

2 .3327920-07 

3*8721781 +02 

9....g.0_6500_Q.+ p2... 

2.Li2d37 6_7.-g8 

2 •. Z8 7 9.2.5_3.-.Q.^ 

9*0126163+02 

123000* 

2. 1533093-07 

9.0599063+02 

4.2065000+02 

i * 78329 1 2-08 

2*3686639-05 

9* 1 1 15993 + 02 


1 . 9950839-07 

9. 297 1051+02 

4*9065000+02 

1,5.7 72667-08 

2*9.979i25-g5 _ 

8.*2g8 L5,7 1+0 2 

125000* 

1 .8598089-07 

9.9337795+02 

4*6065000+02 

1.9027039-08 

2*5292999-05 

9*302b9'6 2 + a2 


1.7297906-07 

9. 6 1 99 196+02 

4*8065000+02 

1 ,2537251-08 

2*599921 6-05 

9*3950066+02 

1 27000* 

1 .6178335-07 

9.8055259+02 

5*0065000+02 

1 . 1 257381-08 

2 *6728963-05 

9*9855135+02 

1 28000. 

1.517 1293-07 

9 .9906068+02 

5,.206J5.DQ0 + C2. 

1 *.Ql5l 1 3 2-ge 

2*79981 17-o5 

9*5792299+02 

129000* 

1 .9261771-07 

5- 1 75 1589 + 02 

6*9065000+02 

9, 1895662-09 

2*8152539-05 

9*6612582+02 
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TABLE n (CONT'D)-VANDENBERG AFB REFERENCE ATMOSPHERE ( 

ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm‘2 

degrees K 

degrees K 

kg m‘3 

newton -sec m’2 

m $ec”f 

1 7 n n n n • 

3*0773599-08 

1 . 1034635 + 03 

1 *210.6500 + 03 

8 • LBJ 0-i.Q_.-_ 

4 *6490709-05 

6*9751629+02 

171000* 
1 72COQ . 

2 * 99635 1 6-Q8 

2.9179^H5-0a 

1 • 1086877 + 03 
1 * 1 1 389tj6 + Q3 

1 *2 1 76500*03 
1 *2246500 + 03 

6.57251 1 l-lO 
3*3004723-10 

4*6647331 “05 
4 • 68,0 346 g- 0.5 _ . 

6.995299 1 +02 
7.0153775+02 

173000* 

17MOOO* 

2.8H20M25-Q8 

2.76855G5-08 

1 . 1 19Q961+03 
1 * 1242804 + 03 

1 *231 6500*03 
1 *238650Q*u3 

3.0386111-10 

7,7864876-10 

4*6959 1 02-o5 

4*71 14260-05 

7*0353986+02 
7 * 05 5 3629_+ 0 2 . _ 

175000. 

2*6973787-08 
?. 6284921 -08 

1 ♦ 12945 14 + 03 
1 . 1 34609 1 +03 

1 .2456500 + 03 
l . 2526500 + 05 

7.5436869- 1 o 
7 . 3098 157- 1 0 

4*7268939-05 

4.7423144-05 

7*07527u8+U2 
7 * 095 1 228 + 07 

177000* 
i 7 8 n fj n • 

2*56 16562-06 
2.4969442-08 

1 . 1397535 + 03 
1 ♦ 1448846 + 03 

1 .2596500 + 03 
1 *2_6j>6bQ0tg3 

7.0844921-10 

6.8^73624-10 

4.7576877-OS 

4 • 7 7 30 1 4_4-q5 

7. 1 149196 + 02 
7 * 1 3 4aB13_+ _02___ 

179000* 

2.4342296-06 

1 * 1 500024 + 03 

1 .2736500 + 03 

6 . 6580828-1 0 

4*7882948-05 

7*1543486+02 

1 aonoo ^ 

2.3734392-08 

1,1551070+03 

1 .2806500 + 03 

6.4563255-10 

4.a035295-05 

7 • 1 7398 19 + 02 

181000* 
1 82000. 

2*31 45053-08 
2.2573597-08 

1 * 1 bC 1 9b2 + 03 
1 . 1 652762 + 03 

1 .2876500 + 03 
1 •294650.11+03 

6.2617842-10 
6. 0741590-10 

4*8187 1 85-05 
4 * 8338626-0^ 

7 • 19356 16 + 02 
7, *21308 8 2 + O.Z_ 

183000* 
1 8M000* 

2*2019390-08 
2. 1481826-08 

1*1703408+03 
1 . 1 753922 + 03 

1*30 16500+03 
1 .3086500 + . 03. _ 

1 • 31 56500 + 03 
TAj2^6.S_aa.tC3. .. 

5.893 1679-10 
5. / 1 85438-10 

4*846961 9-o5 
4 *8640 1 7o-05 
4 • 87 Vu28o-o5 
4*8939956-05 

7*2325620+02 
7*2519835+02 
7* 27 1353 l+u '2 
7. 2 9 06 7 .1 3 + 0 2__ 

1 85000* 

2*0960309-08 
2 .0454282-08 

1 . 1 8043fj2 + 03 
1 • 1 854550 + 03 

5.5500268-10 
. _ 5. 3873732-10 

187000* 

1 .9963203-08 
1 . 9486552-08 

1 « 1904665 + 03 
1,1954647+03 

1 * 3296500 + 03 
1 .3366500 + 03 

5.2303486-10 

5.0787293-10 

4*9089 199-OS 

4 *.9.23L8Jli_5-_Q5„ 

7 • 3099384 + 02 
7*3291549+02 

189000* 

1 .9023827-06 

1 • 20044<?6 + 03 

1 *3436500 + 03 

4 .9323001- 1 0 

4*9386404-05 

7*3483212+02 

1 9D0D0 * 

1 .8574202-08 

1 .20542 1 2 + 03 

1 * 35n65no + U3 

4.7907675-10 

4*95343/3-05 

7 • 3674375 + 02 

191000* 
1 92000* 

i • 8 137534-08 
1.771 2809-08 

1 . 2C8536Q + n'3 
1.2116448+03 

1 * 3556500 + 03 
!• 3,^6.5Q0_+.U3 . 

4,6608853-10 
_ 4 , 535q 1 53- 1 0 

4*9639809-05 
4 *9745032-q5 

7.3810618+02 

7*39466n9+02 

7.4082351+02 

7*42l7_eHb_+02-_- 

193000* 
1 9H000 • 

1 .7299654-08 
1 * 6tt977 1 9-08 

1 .21 474 1 7+03 
1 .2 178287 + 03 

1 * 3656500 + 03 
1 #3706500 + 03 

4 . 4 1 3q 186- 1 0 
. 4.2947637-10 

4*9850046-05 
4 * 9954850-05 

1 95000* 

1 o n n n s 

1 .6506658-08 
1 . A 1 26 1 27-n8 

1 .2209057 + 03 
1 • 2239729 + 03 

1 * 3756500 + 03 
1 .3806500 + 03 

4.1801 220-1 0 
4. 0689676-10 . 

5*0059444-05 
.... ,.5_*.al 6 3 8 3 1- q5 

7 • 435309 1 +02 
7*4488092+02 

1 Touuu * 

197000* 

1 9 6 n n 0 • 

X .5755815-08 
1 .539540 1 -08 

1 .227030 1+03 
1.2300773+03 

i .3856500 + 03 
1 a3 9jD 6_5 O.U.+. 0.3--. 

3.961 1845-10 
3. _8 5 6 656 1-10 

5 * 02680 1 4-o 5 
5.*Q37 199l-a5 . 

7*4622849+02 

7.4757363+02 

^ / W U I.J P 

199000* 

1 .504459 1 -U8 

1 .2331 147+03 

1 .3956500 + 03 

3.7552739-10 

5*o"*75764-o5 

7 .489 1 635 + 02 


1 .tt7n'\n93 — n8 

1 .2361471+03 

^ • 4 nn 6 5nn + n \ 

3.6c;693l5-ln 

S*0579335-q5 

7.5025667 + QJ2 

— 20D0.Q.O-t 

201000* 

■ 202000 * 

1 .4370620-08 
1 .4 046909-08 

1*239 1596+03 
1.2421672+03 

1 * 405650U + 03 
JL!_4.1.a6_5.Q.Q.+ U3. .. 

3.5615256-10 
. .3.4.6.8 959 6-1.0 

5* o 6B27Q5-05 
5.*C.7.85a74.-Xl5. . 

7.5159460+02 
. _ .7..*32jL30i5 + Q2 

203000* 

1 .373 1 694-08 
1 .342472 1 -08 

1 .245 1648 + 03 
1 .248 1 526+03 

1 * 4 156500 + 03 
1_*. 4. 2.0 .6 5 0.0 + 0.3.. 

3.3791384-10 

. , __3. 29 19703-10.. . 

5*0888845-05 
. 5*0991617-05 

7 • 5426334+02 
7. *„5.S.5.9..4.12+.U2-- 

205000* 

1 .31 25742-08 

1,2511 304+03 

j . 7i;4p9w3 + n3 

1 .4256500 + 03 
1 . <* .3 0 6mLri + iT^ - 

3.2073675-10 
3. 12524A2j=3^ 

5 * 1 094 193-05 

7.5692267+02 
7.5874883 + 02 

20 6000-* 

207000* 

1 ^ fi 

1 *2550845-08 
1 . 2274471- r^, 8 

1 .2570562 + 03 
\ .260PQ42+03 

1 * 4356500 + 03 
L t^iUi6.5aa+ 0 3 ■■ 

3.0455248-10 
_2..9 6_8l24i.-La... 

5*1 2'9 8758-05 
S *_ 1 4 0 il 7 9. -.0.5. 

7.5957269+02 
7 .6089423 + 0.2 

7n8nnn • 


7*6221349+02 

209000* 

1 *2005194-08 

1 . 2629423+03 

1 .4456500+03 

2 . 8929689- 1 Q 

5* 1 5u2547-o5 
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TABLE n (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm"2 

degrees K 

degrees K 

kg 

newton -sec m“2 

m sec"l 

2 1 0000 • 

1 . 1742803-08 

1 .2658705 + 03 

1 . 45q6500-*-G3 

2.8199857-10 

5 • 1 604 1 55-o5 

7.6353047+02 

21 1000. 
2 1 2non • 

1 . 1487 1 0 1 -08 
1.1237897-QB 

1 .2687867+03 
1.27 1 6970 + 03 

i .4556500 + 03 

_ l_._4 6 0.6bQj + 5j3 

2 . 7 4 1 □ 4 4 - 1 0 

2.680258 1-10 . 

5. i7u557 1 -q5 
S . 1006798-05. 

7*64845184-02 

_7.^6A15 7i,.4_t,0zl_ 

213000. 

21H001}. 

1 * 099499S-a8 
1 .0758220-08 

1 .2745954 + 03 
1.2774839+03 

i .4656500 + 03 
_L. 4706500 + 03 

2.6133797-10 

2.5484074-10 

5* 1 907837-05 
5.2008688-05 

7.6746785+02 
7.6877583+02 

215000. 
2 t Anoo . 

1 .0527393-08 
1 .0302346-08 

1 .2803624 + 03 
1.2832310+03 

1 .4756500 + 03 
1 .4806500 + 03 

2.4852795-10 

^.4 23_?.3 7 9_-iQ _ 

5.2109353-05 
5. 7209833-n5 

7.7008157+02 
7.71 3851 2+02 

217000. 
2 1 8noo • 

1 . 008291 6-08 
9 .8689373-09 

1 .2860897 + 03 
1 .2889364 + 03 

1 . 4856500+03 
1 .4906500 + 03 

2.3643261 -10 
2.3063885-10 

5*23 101 28-oS 

5«24 1 0240-05 

7.7268646+02 
7 . 73 9 a 5^3_+ _Q_2 

219000. 

9 .6602625-09 

1 .29 1 7773 + 03 

1 .4956500 + 03 

2.2500735-10 

5*2510169-05 

7.7528261+02 

220000 • 

9.4567372-09 

1 .2946062+03 

1 .5006500 + 03 

2. 1953292-10 __ 

5*2609917-0.5 

7.7657742+02 

221000. 
222000 • 

9.2582194-09 
9 .0645670-09 

1 .2974252 + 03 
1 .3002342 + 03 

1.5056500+03 

2 , 1421072-10 
2.0903594-10 

5*2709484-05 
5*2808871 -n5 

7.7787009+02 

7.7916059+02 

223000. 

224000. 

8 .8756443-09 
8.6913244-09 

1 .3030334 + 03 
1 .3053225 + 03 

1 .5156500 + 03 
L*52065QiJ + 03 

2.0400402-10 
1 .991 1063-10 

5*29d8q81-q5 
. 5. *3 0.0 7 JJ. 2 -0.5 

7.8044897+02 

7.8173523+02 

225000. 
226000 . 

8.5 1 14734-09 
8.335970 1 -09 

1 .30960 18 + 03 
1 .3 1 1 37 i 2+03 

1 .5256500 + 0 3 
1 .5306500 + 03 

1 .9435136-10 
1.8972214-10 

5*31 05966-05 
S.3204645-qS 

7.8301 938+02 
7.8430142+02 

227000. • 

228000 • 

8 * 1646950-09 
7.9975339-09 

1.3141 3U6+C3 
1 . 3 16880 1 +03 

1 .5356500 + 03 
1 .5406500 + 03 

1 *8521397-10 

1 .dg83807-iQ 

5*3303148-05 
.. 5*34014 78-05 

7.8558137+02 

7.8685923+02 

229000. 

7 .8343722-09 

1 . 3 196 197 + 03 

1 .5456500 + 03 

1 . 7657564-10 

5*3499634-05 

7.a'8 1 3503 + 02 

230000 . 

7.6751999-09 

1 . 3223493 + 03 

1 .5506500 + 03 

1 .7243033-10 

5*35976 1 7-n5 

7*8940877+02 

231000. 
232000 • 

7.5 1 95949-09 
7 . 3675768-09 

1 ,324 1 963 + 03 
1 , 3260353+03 

1 .5546500 + 03 
___X_* b 5 8 6 5 0. 0 + 0.3 

1 .6849987-1 0 

_i . 64669 75 - 1 0 

5*36/5881-05 

5 • 37_5 40 3^-q5 

7.9042627+02 

7.9144247+02 

233000. 

234000. 

7.2190553-09 

7.0739410-09 

1 . 3278662 + 03 
1 .3296891 +03 

1 .5626500 + 03 
1 .56665 00 * 03 _ . 

i . &d937 19-10 
1 .5729945-1 0 

5*3832081-05 

5*3910019-05 

7.9245737+02 

7.9347098+02 

235000. 
236000 . 

6.9321437-09 

6.7935823-09 

1.331 5039+03 
1 . 3333 1 06+03 

1 .570650 0 + 03 
1.5746500+03 

1 .5375381-10 
1 .5029778-10 

5.3987848-05 

5*4065570-05 

7 . 9448328 + 02 
7.9549430+02 

237000. 
7 ^ 0 0 0 fT • 

6.65317 15-09 
6.5258330-09 

1 .3351094 + 03 
1 . 3369000 + 03 

1 . S786&00 + 03 
1 .53265 00 + 03 

1.4692878-10 

i .4364444-10 

S • 4 143184-05 
. .^.4^2jJL6.?2-Q5 

7.9650404+02 
7 • 975 1 249 + 02 

239000. 

6.3964830-09 

1 ,3386826 + 0 3 

1 . 5866500 + 03 

1 . 4044239-1 0 

5*4293094-05 

7.9851 968+02 

240000 . 

6 .2700608-09 

1.34C4572+03 

i.59o65nn+03 

1 .3732034-10 

5 .43/5389-05 

7.9952559+02 

241000. 
242000 • 

6.1464784-09 

6.0256694-09 

1 .3422237 + 03 
1 .3439822 + 03 

1.5946500+03 
1 • 5986500.+ Q3 

1.3427610-10 

1.3130754-10 

5 *4452581-05 
S • 4529666-q5 

8.0053024+02 
8.Q1S3.363 + 0.2 

243000. 

._.2_4..**JD.Q.Q... — 

5.9075629-09 

5.7920932-09 

1 .3457326 + 03 
1_A.8_4J7 4 7 5 0 + 0 3 

1 .6026500 + 03 
1 . 6066500+03 

1 .2841254-10 
I .2558912-10 

5*4606647-05 

5*8683524-05 

8.0253577+02 
8.0353665 + 02. 

245000* 

246000. 

5. 6 7 9194 7-09 
5 • 5688008-09 

1,3492094+03 
1 .3509356 + 03 

!• 610650 0 + 03 
1 . 6 146500 + 03 _ 

i .2283534- 1 0 

l 4.924-1 U 

b . 4760297-05 
5 . 4.8 3,6 9 6 7 -nS 

8.0453629+02 

247000. 
248000 • 

5.4608521-09 

1 .3526539 + 03 
1..35 4l6 4_0+.tt3L.. 

1.61 86500+03 
.. 1 *. 6226500 + 03 

1 . 1 752905-10 
1 .1497295-10 

5 .49 13534-05 
5.4989998-05 

8.0653 1 86+U2 
8 . 075^7 79 + 02 

249000* 

5.2520459-09 

1 .3560662 + 03 

1 .6266500 + 03 

1 . 1247918-10 

5*506*361-05 

8.085225 1 +02 
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TABLE n (CONT'D)-VANDENBERG AFB REF. ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 

meters 

unitless 

unitless 

unitless 

unitless 

newtons cm-2 

^50DDG. 

b.nb507S7-10 

8.9021262-11 

3. 1 0066 1 C+OD 

2*41 17200+0 1 

1 • D 189904+0 1 

lOQO* 
2S2D00 • 

H. 9581551 -1 0 
.8633525-10 

8.71 00805- 1 1 
8.5226839-1 I 

3* 10*19434 + 00 
3. LD9^202+gQ 

2*4088060+01 

2*405892a+al 

1.0189904+01 
1 .0189904+01 

2S3000 • 
2S^000. 

7706 150-1 D 
q .6798936- I C 

8.3398103-1 1 
8.1613410-11 

3. 1 1 349 1 3^00 
3*1 177567+00 

2*4029780 + 0 1 

2.40006 40 + 0 L 

2-3971500+01 

2.3947lAn+Ql 

1 .0189904+01 

1.0169904+01 

1 .0189904+01 
1 . n 1 a99o94>o 1 

2SS000 . 
2 6 ri n n . 

M.591 1383-10 

*♦.51143025- 1C 

7 . 9871569-1 1 
7.8171461-1 1 

3. 1 220166+00 

3 • 1 7677nS+nn 

21^7000. 
2r^HG0at 

4.4193387-10 

4.3362Q3D-1L 

7*651 1969-1 1 
7.4892030-1 1 

3. 1 305195+00 
3 . 1 347627+00 

2*391 3220+01 
2_*X8 84q8d+_Q1 

1 ,0189904+01 
1 .0189904+0 1 

2LV000. 

4.2548493-10 

7.3310574-1 1 

3. 1 39000*1+00 

2.3854940+01 

1 ,0189904+01 

2/,finfin . 

4. 1 752370- 1:; 

7.1766620-1 1 

3* ] 432325+ an 

2.3875800+01 

1.01 899fi4 + Q 1 

261000. 

26200Q. 

4.0V73243-1C 

4.C2ln687-la 

7.0259186-1 1 
6 * 8787286- 1 1 

3.1474591 +00 
_ . 3_. 15 1 6 6 D 3 + □ n . 

2 *3796660 + 0 1 
2 • 3 7 6 73 2 0 + D_l__ 

1 .0189904+01 
1 .0189904+01 

263000. 

26HO00. 

3. 94 64327-1 L 
3.8733770-10 

6.7350023-1 1 
6.5946482-1 1 

3. 1 558960+00 
. . 3_ . 16 C.1 U.6 3_ +_Q 0.. . 

2 . 3738380+01 

2 . 37 09 2.** 0 + 0 L 

2*36801 00+0 1 
2*3650960+01 

1.0189904+01 
1.01 89904+0 1 

26b000 . 
266000 • 

3.8018639- 1 D 
3.7318580-10 

6.4575785-1 1 
6.3237090-1 1 

3.16431 1 2+00 
3. 1685108+00 

1.0189904+01 
1 .0189904+01 

267000 • 
266000. 

3.6633229- IG 
3*5962239-10 

6. I929ia80-l 1 
6.0652426-1 1 

3. 1727049+00 

... 3.T.L.7^J?..3.8 + 0.0. 

2*3621820+01 
2 • 3 5 9 26 8 Q +_OtI_. 

1 .0189904+01 
1 .018990H+01 

2 # 9 0 0 0 • 

3.5305281- IG 

5.9404869-1 1 

3 . 1810773+00 

2*35635*10 + 01 

1.0189904+01 

270000 . 

3.4662018-10 

5.8186136-1 1 

3 • 1652555+00 

2*3534400+01 

1 ,01899o*» + 01 

27 1 000 • 
272000. 

3.4032140- 1 G 
3.3415324-10 

5.6995506-1 1 
5.5832243- 1 1 

3 . 1894234 + 00 
3*1935961 +00 

2*3S0526q+0 1 
2*3*176 1 20 + 01 

1 .0189904+01 
1 ,0189904+01 

273000 . 
27HOOO . 

3 . 26 1 1 284- 1 C 
3.2219699-10 

5 .4695679- 1 1 
5 « 3585095- 1 1 

3.1977565+00 
- _ ^-^2 0.19 1 5 7 + 00 

2 *3446980 + 0 1 
2*3*117840 + 01 

1 .0189904+01 
1.0189904+01 

2 7 b 0 0 0 • 
276000. 

3. 1640305-10 
3. 1072803-10 

5.2499tt73-l 1 
5. 1439342-1 1 

3.2060677+00 
3 . 2 1 02 1 *15 + 00 

2.3388700+01 

2.3359560+01 

1.0189904+01 
1 ,0189904 + 01 

277000. 
2 7 6 n 0 n . 

3.0516936-10 
2.9972420- 1 0 

5.0*102906-1 1 
4.9309937-1 1 

3*2 14356 1+00 
3.21 84926+00 

2*3330420+01 
_2 . 33 Q 1 28i) + n 1 

1 .0189904 + 01 
1 • 0 1 89904+0 1 

27 VoOO . 

2 .9439009- I Q 

4.8399ti64-l 1 

3 . 2226240+00 

2.3272140+01 

1 .0189904+01 





















TABLE n (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm“2 

degrees K 

degrees K 

kg m*3 

newton -sec m‘2 

m sec"> 


29nnnn > 


2«H6962C2-Q9 


t • H 1 B 9 2 q n n 3 


1 ■ 7 9 n 6 5 n 1 1 * n 3 




S«8 U39Q2 - ii^ 


B>*4 6 3fi 18 3’»’Q2 


291000. 


2 •‘♦26998^-09 


I .H2028B1+03 


1 *79ii&50U*U3 


H,7 I 11560-1 1 


5.8186306-05 


8.^92^878-^02 


Z VZDUD . 

293000 • 


Z . 1 

2.3992620-09 

1 . T ^ ^ t ■ U -J 

1 .9229921+03 

1 . 8026500 + 03 

9.5303576-1 1 

5*8330852-05 

8.51 13953+02 

299000. 


2.3091091-09 __ 

1.9293321+03 

l_.80665&q + C3 , . 

9.9929023-11 

5 * 8902995-Q5 

8_. 52 0 8 2L3_2_+_g^ 

295000. 


2*2697939-09 

1 .9256690 + 03 

1 .8106500 + 03 

9 . 3573990 - 1 1 

5.8975062-05 

8.5302607+02 




1 .9269879 + 03 

1 .8196500 + 03 

9.2736993-1 1 

5*6597022-05 

8.5396778+02 

297000* 


2 . 1 883095-09 

1 .9283037 + 03 

1 .8 186500 + 03 

9.1917596-1 1 

5.8618908-05 

8.599q896+02 



7 • 1 5 1 1 977-n9 

1 . 9296 1 1 9 + Oi 

1 .822_65a0 + 03_. 

.9*11 16.37 9-1 1 

5 .869o709-oS 

8 . 55898 1 1 +Q2 

299000. 


2. 1 1981 10-Q9 

1 .9309 1 1 1+03 

1 .8266500+03 

9.0332392-1 1 

5*8762929-05 

8.567867 1+02 




1 .937l9n7 + n3 

i .8306500 + 03 

3 . 9563796-1 1 

5t8939n59-o5 

8*5772930+0? 

jininpri* 

302000 . 


2.0096529-09 

1 .9339029 + 03 

1 . 8372500+03 

3.81 05793- 1 1 

5*8952060-05 

8.5926907+02 

in9nnn • 


1 .«»9 7ft467-n9 

l.*.iA5S9a9+al2._ 

i ..8 93 6500+03 

3.67Q71S2-1 1. 

5 *90698 3ft- 05 

. .8 *_6i3 8.1.1.07 +_Q2_ 

3Q6000 . 


1 .8/85268-09 

1 .9372591+03 

1 .8509500+03 

3.5365337-1 1 

5*9187389-05 

8.6235033+02 

manon . 


1 .8 1659 10-09 

L...9 3 88 92 5 + g3 

1 .857Q5Q0 + Q3 . 

3.9077782-11 

5.93D9719-QS 

8.638 86 S3 +1)2. _ 

310000. 


1 .7569919-U9 

1 .990506 1+03 

1 .8636500+03 

3.2892091-1 1 

5*992181 3-o5 

8.6592060+02 



1 .A999A6n-fi9 

1 .9920950 + 0 3 

1 .8702500 + 03 

3 . 16 5S9Z.9-1 1. .. 

• 953869Q-n5 

8*6695166+02 

3 1 9000 * 


1 .6991398-09 

1 .9936590 + 03 

1 .8768500 + 03 

3.0517269-11 

5*9655395-05 

8.6898003+02 

1 1 6nnn • 


1 •59n8n3?-n9 

1 .9951 9a2 + Q3,_ 

1..8.B.3.9 50U + Q3 - 

2. 992389 3- U 

5.*.97 717_Z9.-05„._. 

_ . 8 .. 7-0 Q 0 5 7 i .*i32 — 

318000. 


1 .5399099-09 

1 .9967 126 + 03 

1.8900500+03 

2 . 83738 / 1 - 1 1 

5*9887992-05 

8.7152871 +02 


32QOQQ. 

322000. 

329000. 

326000. 

328000. 

330000* 

337onn» 

339000* 

336000* 

338000* 


1 . ^a98766-n9 i « 9 h82Q23»03 \ * 8 9 6 6 5 U U •*“ 0 3 

1.9921301-09 I . 9996672-^03 1.9032500 + 03 

1 .3960988-09 1.9511073 + 0 3 1_*J?_0_9 8 5D UT_Q3 

1.3517150-09 1 .9525225+03 1.9169500+03 

1 .3 089 132-09 1 .9539 I 30 + 0 3 1.1.9 2_3 0 5 Q 0 +_□ 3 . 

1*2676311-09 1.9552787+03 1.9296500+03 

1 ,9278 1 nn-ri9 ] .956M96-»-n3 1.9362500 + 03 

1.1893921-09 1.9579357+03 1*9928500+03 

I . 1 52.3729-»n9 1 . 959 227 n-»-n 3 L»_9 9.9-*^ 5U G + 0 J.. 

1.1165502-09 1.9609935+03 1.9560500+Q3 


2«7 165390-1 1 6.nQU3988-nS 8 . 73Q99 q6 + Q2 

2.6396501-11 6.o119767-o5 8.7956677+02 

2.5965693-11 6 * a2 3 5 3 3_0:^5 8_A7_6Jl8JLa 5 + 0 2 

2.9s7il95-ll 6 *q350677-05 8*7759931+02 

2.371 1995-1 1 6 . Q9658jX"il5_. 1 7 + Q2 „ 

2.2885063-11 6.q58o733-o 5 8.8o6ll99+02 

2 . 2Q9Q599- \ \ 6..*.o6 95 9 9 3-q5 8 *82 1 1 6 1 3 + 02 — 

2.1326693-11 6*0809999-05 8.836l827+Q2 

2 . OS920c»3-i L 6 .09^H2_33-a5 — 8^^&X L ? 85 + 0 2 — 

1.9885979-11 6*1030315-05 8.8661991+02 


39nnon. 

392000* 

399 QQ 0* 

396000. 

3 98000. 

350000* 

352000^ 

359000. 

J1S60QD. 

358000* 


I .n87n239-n9 
1 .0^86965-09 
1 *0165215-09 
9.8595500-10 

9.2698059-10 

8.9899361-UI. 

8.7195655-10 

8.9533385-10 

8.2009138-10 


1.961 7353 + 03 \ * ? 6 ?65n ll ^0 3.. 

1.9629522+03 1.9692500+03 

1 .969 1 999 + f13 1 *97 5 8 5 J 0 + J3 

1.96531 17+03 1 •982'4500 + 03 

1 .9669593 + 03 1_. 9.8 9 0 5 0 0 +.Q 3 . 

1.9675721+03 1.9956500+03 

1 * 968665 1 +n3 ? * 0 0 2 250 0 + QA. 

1.9697333+03 2.0088500+03 

1 .970 7766 + 0 3 . . 2 • 0 1 5 H 5 0 □ + 0 3 

1.9717953+03 2*0220500+03 


i,9^0S77^ri.i.- 

1 .6551829-1 1 

1.7922572-1 1 

i . 7316986-1 1 
1.673H099-11 
1.61 72967-1 1 

Lt_56.3.27i6-.1_J 

1 .51 12989-1 I 
1.9611973-11 
I • 9 128892- I I 


6 i 2.1 9.2 -.aS Q_»8.ei 09 9 9 + 02 ■■ 

6.1265862-oS 8.896Q199+U2 

6.1379 3 2 7 - 0 5 8 .9.1.0 9.Q.?_7j!i 02 _ 

6*1992588-05 8.9257799+02 

6.1605698-05 . 8 • 9906255 + 02 
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TABLE n (CONT'D)- 

-VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm‘2 

degrees K 

degrees K 

kg 

newton -sec m‘2 

m sec’i 

360000* 

7.9S69616-10 

1 .072769 1 -t-oa 

2 • 0286500*^03 

l .3660002-1 1 

6*2279808-05 

9*0291863+02 

362000* 

36*1000# 

7#721 172M-10 
7.H932M01-10 

1.0737581+03 
1 .0707023+03 - 

2*0352500+03 

2.0018500+03 

1 .32 16098- 1 1 
1 .2780095-1 1 

6#2391079-o5 
6 .2502956-05 

9 #003862 1+02 
9.0585 103+02 

366000* 

368000* 

7*2 728756-10 
7#OS90Ol 3-1 0 

1 .0/56216+03 
1.0765160+03 

2 . 008^500 + 03 
2^0550500 + 03 

1 .2368503-1 1 
1 .196762 1-1 1 

6*261 0238-o5 
6.2725329-05 

9 #073 1 025 + 02 
9.0877070+02 

370000* 

372000* 

6.8537521-10 

6.65HH70H-10 

1 .0773663+03 
1.0732313+03 

2*061 6500+03 
2.068250U+03 

1 . 1581 137-1 1 
1 . 1208519-1 1 

&. 2836228-05 
6 .2906935-05 

9. 1023289 + 02 
9 • 1 1 68869+02 

37H000* 

376000# 

6.H61 7101-10 
6 * 2 75235 1 - 1 0 

1 .079051 6+03 
1.0798071+03 

2 .0708500 + 03 
2.0810500+03 

1 .0809220-1 1 
1 .0502720-1 1 

6*3057055-05 
6. 3 167737-05 

9. 1310217 + 02 
9# 1059335 + 02 

378000# 

6.0VH3201-10 

1 .06061 76+03 

2*0880500+03 

1 • 0 168520- 1 1 

6.32/7930-05 

9. 1600220 + 02 

jjapnnn # 

.92n2M55- 1 n 

1 . 0 8 1 3 6 3 7 + n 

7 *0906500 + 03 

9.6061000-12 . 

, 6*33a.7887-r.xi5 

9. 17**6Q93 + 02 

382000# 
iftMnnn . 

5.7513035-10 
h . 587797S- t n 

1 . 0620808+03 
1 . 08270 1 1+03 

2* 1012500 + 03 
_ -.2.* 1Q785QU + QA 

9,5351233-12 
9 3 Q 3 - 1 2 

6.3**97657-o5 

6*36a7Z00-o5 

9. 1893310 + 02 
9.203 7.5x9 + 0^2 

366000# 

368000. 

5.^295179-10 
5 .2762962-1 0 

1 .0630526+03 
1 .0600993+03 

2* 1 10**5OO + O3 
2. 1210500+03 

8.90503/8-12 

8.6659068-12 

6.3716606-05 

6*3825865-05 

9.2181099+O2 

9.2325253+02 

390000* 

392000# 

5. 1 279*47M-10 
9803007-10 

1 .0607213+03 
1 .0653180+03 

2* 127650U+Q3 
2*1 302500+03 

8.3961681-12 
0. 1357333-12 

6*393H9q0-oS 
6 *JlO0 3 7Sfi-Q5 

9.2068780+02 

9.2612Q92+Q2 

39H000* 

396000# 

H. 8051897-10 
0.7100576-10 

1.0658908+03 

1.0860380+03 

2# 140e50U-*-C3 
2. 1070500+03 

7. 88 **2807-12 
7 .60 10855- 1 2 

6*01 52035-05 
6 .0260931 -fl5 

9.2755180+02 

9.2898006+02 

398000* 

0.5799503-10 

1 . 066961 1+03 

2* 1500500+03 

7.0o7oO68- 1 2 

6.0369250-05 

V.3O**D690 + O2 


0OQOQn. 

0 . 053700 1-10 

1 .087059 1+03 

2. 1 6o65nu + D3 

7, 1808203-12 

6.0077391-qS 

9.3183123+02 

002000* 
0O0QQQ • 

0.3310086-10 

0.2120070-lC 

1.0880079+03 
1 .0886223 + 03 

2. 1658S00 + 03 
2.17 1 050Q + C3 

6.9662399-12 
. .6.7 5866 91-1.2 

6*0562067-05 

6.0607035-a5 

9.3295187+02 

9.3007116+02 

006000* 

0*0966908- 1 0 
3.9808298- 1 C 

1,0891620+03 
1 , 089728 1+03 

2* 1762500+03 
2^8J05.QU + C2 

6 • 5S786o7- 1 2 
6^36359 1 2-12 

6*0732293-05 

6*0817O**3-q5 

9.351891 1+02 
9.363QS73+02 

0 1 0000* 
0 1 2000. 

3.8763392-10 

3.7711117-10 

1 . 09C2590 + O3 
1.0907760+03 

2* 1866500 + 03 
2.191 8500+03 

6,1756156-12 

5.9937183-12 

6.0901687-05 

6*0986220-05 

9.3702103+02 

9.3853098+02 

010000. 
0 1 6nnn * 

3.6690399-10 
3 ^ 5 7 0 fi 2 1 0 - 1 n 

1 .09127 90 + 03 
1.091 7673+03 

2 * 1970500 + 03 

5,6176856-12 
b.,^6‘t73 137-12 

6c5O7O607-q5 
6,51 5H967-Q5 _ 

9.3960763+02 

9,00758964-02 

018000. 

3 .0739500-1 0 

1 .09220 1 2 + 03 

2*2070500+03 

5,0820035-12 

6*5239 1 a i -o5 

9.0 1 86897 + 02 

020000 » 

3.3807000-10 

1 .0927007 + 03 

_ 2 *2 1 26500 + 03 

5,3^27660-1^ 

6*5323289-p5 

9.0297768+02 

022000* 

3.2902998-10 

3.2025298-10 

1.0931059+03 
1 .0935767 + 03 

2*2 i 78500 + 03 
2 .2230500 + 0 3 

5.1682208-12 
b.Qi 85899-1 2 . ... 

6*5807290-05 
. 6.*S09..1i8_7.-xi5_ 

9.0008509+02 
9*05 1911 9+Q2 

026000* 

028000. 

3*1 173086-10 
3.03067 1 8- 1 0 

1 .093993 1 +03 
1 .0903952 + 03 

2*2282500+03 
2 .2330500 + 03 

0.6737007-12 
0 .7 3 3AO 05-12 

6*5570978-05 
6* 56.58665.- a5._ 

9 • 062960 1 +02 
9*0739 950+0? 

030000. 
032000 • 

2.9500209-10 

2.8/65160-10 

1 .0907829 + 03 
1.0951563+03 

2*2386500+03 

2.2038500+03 

0.5975230-12 

0.0659185-12 

6*5702209-05 

9.0850179+02 

9.0960275+02 

030000. 

036000. 

2.8C08852-10 

2.7270532-lC 

1.0955153+03 
1 .0958599 + 03 

2*2090500+03 

2.2502500+03 

0 ,3380036- 1 2 
0.*2l 09555-12 _ 

6.5909103-05 
6 • 5.9 9 2375 .-Jl5_ 

9. 5o7o200+U2 
9.51 8d086+D2 

038000. 

2.6561517-10 

1 .096 1 902 + 03 

2.2590500+03 

0 .0953200- 1 2 

6*6075506-05 

9. 52898Q0 + 02 



















TABLE H (CONT'D)-VANDENBERG 

AFB REF. ATMOSPHER 

E (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 

meters 

unitless 

unitless 

unitless 

unitless 

newtons cm"2 


7.8086719-1 1 

1 . 1 053426-1 1 

3*50 1 9 839»0d 

2* lQ280QQ*nL 

1 *01 89904 + Ql 

362000 . 

7 .&772768-1 1 
7 . 3b3S92‘4- 1 1 

1 *069 1096- 1 1 
1.0341953-1 1 _ 

3. 5082632 + 00 

2*0973600+0 1 
J....ay-i92LDiJCL!:-al _ 

1.0189904+01 
.. 1 .01899Q4»QL_ 

366000. 

7 . 1 3733M7- 1 1 
6.9282313-11 

1 *000547 1-1 1 
9 * 68 1 1473-12 

3*5207889+00 
..„3_rS.27 ai55+.0.Q _ 

2.0864800+01 

.„2*n8l.04-ao+J2.1 

1.0l899Q4-»-0l 
1 .0189904 + 01 

370000 • 

6.7260223-1 1 
^.^'4 045*4*4-1 1 

9.3685029-12 
9.0670/5 1-12 

3.5332713+00 

3.5-^9 4 96 4+iifi 

2.0756000+01 
2*n?n 1 6on*a-L. 

1 .01899Q4+0 1 
1 ♦ai_899Q4 + Ql 

37 2 D DO.i 

37*t000* 

7 ^ n n n • 

6* 3*4 1 286*4- 1 1 
6*1567867-1 1 

8*776^222-12 
6*496 1 225-J 2 

3*54571 09+00 
3 . 5_5_1_9±4 1+ 0 0 

2.0647200+01 

2.Q592800+Q1 

1.0189904+01 
1 .0189904 + 01 

376000 . 

5* 96 123*40-1 1 

8*2257734-12 

3 . 558 1082+00 

2*0538400+01 

1.0189904+01 


5 • 8099 130-1 1 

7*9649856-12 

3.5642910+00 

2 . n484nnn + o 1 

1 .0i899Q4 + 0l_ 

362000 • 

5*6H*4 1 1 94-1 1 
5 .4636557- 1 1 

7.7133903-12 

7*4706314-12 

3*5704634+00 
3*5 7 6.625 4:*l0J]L 

2*0429600+0 1 
2.037520Q + 01.._ 

1 .0189904 + 01 
1 .0189904+01 

366000* 

368000* 

5*3283307- 1 1 
5. 17796*46-1 i 

7.2363671-12 
7*0102742-1 2 

3*582777 1 +00 
3*5689185+00 

2.0320800+01 
0 2 6 6 H g 13 

1.0189904+01 
1 .0189904 + 01 

390000* 

392000* 

5*0323804-1 1 
4.8914109-1 1 

6*7920381-12 
6.581 3607- _l 2 

3*5950497+00 
3.6 0 1.1 7 06 + 00. 

2 *02 1 20OQ + 0 1 
2*0157600+01 

1.0189904+01 
1 .0189904 + 01 

39H000 • 

4 .75*4892*4- 1 1 
4 • 62267 12-11 

6.3779526-12 

6.1815414-12 

3.6072814+00 
3.6 1 33 8 22 + 00 

2*0103200+0 1 
2*Q.CL4_8 8£!.Q+-n.L- 

1.0189904+0 1 
1 .01 89904 + 01 

3V8000. 

4 .49*4596 1- 1 1 

5*99 1 b'6 1 0- 1 2 

3.6 1 94729 + 00 

1 .9994400 + 0 1 

1.0189904+01 

H n 0 n 0 n • 

4 *3706987-1 i 

5.80889 18-12 

3. 6255537 + 00 

1 .994000a+ili_ 

i .0 189904 + 01 

0 2 0 0 0 • 

4.2502938-1 1 
4 * 1 335497-1 1 

5.6353Q48- 12 
5.4673915-12 

3*6303375+00 
^3..6354i5 2+i}Q- 

1 * 99qqoOo + o 1 
1.9860000+01 

1 . 0 1 89904 + 0 1 
i^x.a_9:9_a4+o 1 - 

H 0 6 0 0 0 • 
H[1BOOO . 

4.0203467-1 1 
3 . 9 105666- 1 i 

5.3049534-12 
5. 1477952-1 2 

3 * 6398868 + 00 
3_._6_4 46523 + 00 

1 * 9820000 + 0 1 
1 .9780000 + 0.1 

1.0189904+01 
1 .0189904 + 01 

^ 1 GOOD* 
M 1 2o00 • 

3 * 80*40979- 1 l 
3.7008314-1 i 

4.9957333-12 
4 .8485664-1 2 

3*6494 1 17+00 
3*6541651+00 

1 *9740000 + 0 1 
1 *9700000 + 01 

1 .0189904 + 01 
1 .0189904 + 01 

H 1 4000 * 
*4 1 6 non • 

3*6006618-1 1 
3.5034883-1 1 

4*7061876-12 
4*568366 1-12 

3.65891 24+00 
3....,6 6_3 6-5.3 -7__+JJII .. 

1 *9660000+0 1 
. l•96^onoo.+ol 

1.0189904+01 
1 .0189904 + 01 

*4 l 8000* 

3 . 4Q92 12 1-11 

4 *4349628-1 2 

3 * 6663890 + 00 

1 *9580000 + 0 1 

1 .0189904 + 01 

M 7 n n n n • 

3.3177397-1 1 

4 .3058249-1 2 

3*673 1 1 64+On 

1 . 954nnon + n 1 

1 ,0189904 + 01 

M22000 • 
‘j 7 *4 n on • 

3 .228980 1-11 
3. 1 428459- 1 1 

4 . 1808063-12 

3.6778418+00 
3.*..6iJ23.5.y_3.+..0.Q 

1 *9500000+01 
1 ..* 9.4.6_D.aDa+0.l- 

1 .0189904 + 01 
1 .0189904 + 01 

*4?6000. 
4 jr A n n o > 

3.0592522-1 1 

9.97fl» 1A7-1 1 

3,9425590-12 

3 *6372708 + 00 
3_lA9-J-9-/A.5 * uO - 

1 *9420000 + 0 1 
i ».90iioxma^^i - 

1 ,0189904+01 
LmJXI a99Q-4.+-ai- 

‘430000. 

i* 'i V n n n - 

2*8993609- 1 i 
7.fi72PD87— 1 1 

3.7 191432-12 
3.A176k2«*-12 

3*6966764+00 

3.701 T7o4+nn 

1*9340000+01 

1 *9 3nnnnn+ii-L- 

1.0189904+01 
1 .01 899Q4 + QL_ 

T ^ □ 1 1 1 1 * 

^3^000* 

H 6 n n ri • 

2*7486865-1 1 
7*6766231-1 1 

3.5095622-1 2 
3 .409667 1-12 

3 * 7060586 + 00 
3.7107410+00 

1 • 9260000+01 
i_t_9J?2.Dao.Q+-ai 

1.0189904+01 

*438000* 

2 * 6066503-1 1 

3 *'3 128889-12 

3*71541 ;7+00 

1*91 BOOOO + 0 1 

1.0189904+01 

























TABLED (CONT'D)-VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm*2 

(degrees K 

degrees K 

kg m‘3 

newton -sec m"2 

m sec’> 

— 1.HQ.QQQ » 

2*5869126-10 

1 .4V65C61+G3 

2* 2646500-^03 

3.979M075-17 

6.6158614-n5 

9. 5399390+07 

*»H2000. 

2*5196713-10 

7.4543644-10 

1.4968076+03 
1 .4970946+03 

2*2698b00+C3 

3.8670918-12 
3 *75.8^5 i 6- 12 

6*6241580-05 
6 *6324445-nS 

9.5508853+02 
9.5616 192+07 

HM6000* 

‘♦HSDOn* 

2*3909321-10 

2*3293140-10 

1 .4973676+03 
1. 4976261+ G 3 

2*28o250C-^C3 
7 .2854500 + Q_1 

3.6527717-12 
3.5505373- L2 

6*6907207-05 

6 *.A 9 8 9,.8_6 9 n5 

6*6572431-05 
A. A654892-n5 

9.5727405+02 

9.5836494+07 

M50000. 

MS2QD0. 

2 * 2694544- 1 C 
2*21 12992-lG 

1 .4978702 + 03 
_ _1. 4 9 80999 + 03 

2*2906500+03 
7 .2958500+03 

3.4514413-12 

3.3553803-17 

9.5945458+02 

9.6054298+07 

45^0Q0* 

H56000. 

2* 1 547934-10 
2.0998883-10 

1 .4983155+03 
1 .4985 1 63 + 0'3 

2*3010500+03 
2.* 3a625Q_0 + &3 

3 . 26225Q8- 1 2 

3. 1719590-12 

6*6737255-05 
6*68J[95 1 7-0-5 

9.61 63017+02 
9. 627 1 6 1 1 +02 

^seooo* 

2*0465324-10 

1 .4987029+03 

2*31 14500+03 

3.0844085-12 

6*6901681-05 

9.6380085+02 

M6Q0UD* 

1 . 9946788-1 0 

1 .4988752+03 

2*3166500+03 

2.9995098-12 

6*6983746-n5 

9.6488435+07 

H62000* 

M6H0Q0* 

1 .9442817-10 
1 *8952953-10 

1 .4990331 +03 
1.4791767+03 

2*3218500+03 
2 • 3270500+03 

2.9171770-12 

2.8373239-12 

6*7065712-05 

6*7147681-05 

9.6596664+02 

9*6704/74+02 

H66000* 

M 68000 . 

1 .8476770-10 
1 .80 13853-10 

1 .4993058+03 
1 .4994207+03 

2*3322500+03 

2*3379500+03 

2*7598706-12 

2.6897388-12 

6*7229362-05 
6*731 1025-05 

9.68 1 2/60+02 
9.6920628+02 

H7D000* 

M720QQf 

1 .7563794-10 
1.7126204-10 

1 .4995212+03 
1 .4996073+03 

2*3926500+03 

2*39785DG•^03 

2*6i 18527-12 
2.59 1 1396-12 

6*7392602-05 

6*79/4083-05 

9.7028374+02 

9.71360Q2+02 

47M000* 

1*6700703-10 
1*6286930-10 

1*4996790+03 
1 .4997364+03 

2 *35305oq+03 
2 *3582500 + 03 

2.9725287-12 
.2^*Aa5953 l-.L2 

6*7555467-05 
- - 6. *. 7 6 3 6 7_5 4 - pS 

9.72^35 10+02 
9.735o9qo+02 

H78000. 

1 .5864530-10 

1 .4997794+03 

2*3639500+03 

2.3413966-12 

6*771 7947-05 

9.7458172+02 

MSnOQn. 

1 *5493162-10 

1.4998081+03 

2 *3686500 + 03 

2.2786963-17 

6*7799o44-n5 

9.7565326+07 

H82000* 

- «48HnOOt 

1 *5 1 1 2492- l& 
1 * 4 742202- \ n 

1.49 9 8223.-03 
1 .4998223+03 

2 .3738500+03 
7.3790500+03 

2.2177908-12 
2 .IS872 LI - 12 

6 . 7880Q46-q5 
.6*7.96.0953-05 

9 .7672362+02 
9.7779281+07 

M86000- 

488000* 

1.438 1985-10 
1.4031534-10 

1.4998079+03 
1 .4997790 + 03 

2 * 3842500 + 03 
2-*.^ 8^5_Q_Li+ . 

2. 1013810-12 
.2.tOAS7 14 2-12 

6*804 1 766-oS 
6 • R 1 22486-n5 

9.7886082+02 
9 .7992768+07 

490000* 

492000* 

1 • 3690566- 1 0 
1 .3358800-10 

J ♦ 49 97 559 + 03 
1_* 9 9 96784 + 03 

2 *3946500 + 03 
2*3998500+03 

1.9916687-12 
1 *939 19 34- 1 2 

6*82031 1 l-o5 
6*8283643-05 

9 • 8 0 9 7 3 3 8 + 0 2 
9.8205791 +02 

494000,* 
4960 00 * 

1 *3035960-10 
1 .2721787-10 

1 .4996065+03 
1 .4995202+03 

2 *4050500 + 03 
2*4102500+03 

1 .8882377-12 
1 .8387546-12 

6*8364083-05 

6*8444429-05 

9.8312130+02 
9.841 8354+07 

498000* 

1*241 6023-10 

1.4994197+03 

2*4154500+03 

1 . 7906974-12 

6*8524683-05 

9.8524464+02 

snonnn • 

1 . 211 9nnn- 1 n 

1 .4993047+03 

7 *42065011 + 03 

1 .744 1 046-12 

6*8604845-q5 

9 . 8630458+02 

502000* 

*in4nDn. 

1 • 1828959-10 

1.1546417-in 

1 .4995694 + 03 
1 .4998289 + 03 

2* 424050D + Q3 
7.4274500*03 . 

1 .6999757-12 
.1.6570459-12 

6*8657209-05 
6 • 8709534.-05 _ 

9.8699701+02 

9.8768896+07 

506000. 

SiOL8iliia* 

1.1271 155-10 
1 . 1C02987-1C 

1 .5000833 + 03 
1 .5003325 + 03 

2*4308500+03 
^4 34 2500 + 0 3 

1 .6 152808-12 
1.5796969-12 

6*8761820-05 

6*8814067-05 

9.8838042+02 
.... 9 * a907jLm+g.2 

stoooo* 

5 1 2000 . 

1 .0741709-10 
1 .0467133-10 

1 .5005765 + 03 
1 . 5CG8 1 54+03 

2 *4376500 + 03 
7.441 0500 + 03 

1 .535 1 UO- 12 
1 . 496^4 1 7- 1 7 

6 • 88662/5-05 
6*891 8444-nS 

9.8976189+02 

9.9045190+02 

514000* 
8 1 Aoon • 

1 .0239080-10 
9.9973650-1 1 

1 .50 1 099 1 +03 
1 . 5C 1 7777 + 03 

2 * 4444500 + 03 
2j..4 9.7_85DQ+C3 

1 .4592092-12 
1 .4227825-12 

6*8970575- q5 
6 * 9022 6 67-0 5 . .. 

9.91 14143+02 
, ... ? • 9 183048 + 07 

518000* 

9.76 18 166-1 1 

1 .50 lECl 0+03 

2*4512500+03 

1 .3873333- 1 2 

6*9074720-05 

9.925 1 9o6+U2 


Ul 

(jO 

















TABLE H (CONT'D)-VANDENBERG 

AFB REF. ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 



nMO 
HMZOOO* 
hhhoqq. 

<46000 * 
H<i 6 d 00 * 
HBOOOD. 

H^zno n* 

H=iHOOO. 
Mh 6 n 00 « 
HS 80 C 0 • 


unitless 


unitless 


unitless 


S3870I6-1 
2.H727 1 3H-1 1 
2»«4a8A237» I 1 
2 * 3 * 46373 B- I 1 
2*2859038- 1 1 
2 .227 1596-1 1 
?. 1700883- 1 I 
2. I IH63B7-1 1 
2.0607538-1 I 
2.0083923- 1 1 


3.2191 
3. 1 2826H5-12 
3.0*402168 -12 
2.95*189 M-i 2 
2*8721 d93-i 2 
2*792026 1 - 1 2 
2.71*43lfet-l2 
2 * 6389b 1 n- I 2 

__2_!.SA^_H0 *1 -J 2_ 
2**4951 168-12 


3*7297537+00 

_3j*J29ai.3Jt.OO.. 

3*73*40669 + 00 
.._3_*7,a87_l5Q + 0 0. 
3.7H3357‘4 + 00 
3.7*4 79 . 9 .*iZ.taiL- 
3. 752to25b+U0 
..3.J75 7Z.5J_1 + QQ 
3.7618711+00 


unitless 


1 .9 iOOOOO^Ol 
X*.9 06Pj011.Q.tJa.l . 
I .9020QOO>Ol 
I * 8980 0-0.0*01 
I .89H0000 + 01 

1 . 8860000^0 1 
1 *882000 0 + Ql 
1 .8780000 + 0 I 


newtons cm-2 


89 

1 .01899Q9+01 
1 .01899QH+01 
I •01899QH^01 
1 *Q1899QH>01 
1 .018990*4 + 01 


1 ,018990*4 + 01 
i ,018 99Q*4 + OJ_ 
I .0189909 + 01 


962000. 

96*4Q0 Q. 

*466000. 

968Q Q Q. 

9/0000* 
972Q U g* . 
979000. 


1 .908097 1-1 1 
1 .8599736-1 1 
1 .6132928- 1 1 
1 .7678138-1 I 
1 .7236966-1 1 
1 .6807031-1 1 
1 ,6389960-1 1 
I ,5983399jM J_ 
I • 5588998- I I 


2*3598^57-1 2 
2 » 2952 3 9 n- 1 2 
2.232&835-1 2 

2*l7l8o6n-12 

2*1 12895 1-12 
2 . 0556921 - 1 2 
2-OQO I 397-1 2 

1 .9962637- 12 

I .8990206-12 


3.771 UV96 + 00 
3 .775698 0 + 00 
3. 7802960 + 00 
3 •J7.89 .8. 8.8 b + 0 0.. 
3 .7899 /56 + 00 
3.799u& .72jtjyJl- 
3 *7986339 + 00 
,._3..*.i} 0.32 a.*t 1 +.O0_ 
3.8C77696+U0 


1 *8700000 + 01 
,J._*0_6j6J1IIDJQ+O_L_ 
I .8620000 + 0 I 
_ 1. •.e.SaODDQ + OJ . 
1.8590000 + 0 I 
1 . BSoonOii + n 1 
1 .8960000 + 0 1 
_1j».8 9 2 Q QOQ + nl _ 
I .8380000 + 01 


1,0189909+01 
1,0189909+01 
1,0189909+01 
1 ,Q1899Q9 + 0_L 
1.0189909+01 
1,0109*709 + 01. 
1 ,0189909+01 


I ,0189909 + 01 


982000* 

.. 9 . 4 i 9 jQOJl^ 

966000* 

990000 . 

. . .9 9 2 0 Q 0 . 
999000 • 
9 9 6 n 0 n . 
99BO00 • 


1 .9630898- I 1 
1 * 9967959- t 1 
1.9 1 13956- 1 I 
1 * 377 f^j^ - 1 1 
1.3935922-11 
1.31 09839- 1 I 
I .2793016-1 1 
1.298M697-1 1 
1 . 2 18963 1-11 


1 * 8932995-1 2 
1.7990707-12 
1 .796266 6- 1 2 
1 .6999ul7-l2 

1 .6598 7 0 3- 12 

1.61 1 1 509- 1 2 
1 • 5 6 8 7 ij 0 b - 1 2 
I .5279605-12 
1*9879513-12 
1.9985757-12 


3.81 66899+00 
_3* 8^19138+00 
3 * 8259779 + 00 
3 * _830 516 B + 0 0 
3 .8350503 + 00 
_ .3_ _* 8 J.9 5 7.8 7 + 0 0 
3 .899 1 0 1 8 + 00 

3.6986 1 96 + 00 

3 .8531323 + 00 


1 .8300000 + 0 I 
1 *8 26000Q_+a 1 .. 
I .8220000 + 0 I 
1*6180 U OO+n 1 
1 *81 90000 + 0 1 
1 *8100000 + 01 
1 *8060000 + 0 1 

I *7980000 + 0 1 


1 .0189909+01 

1 . 0 189909 + 01 

1 .0189909 + 01 

1 .0189909 + 01 
1 ,6i' 89909 + 01 
i.0 ie99 Q9AQ_L_ 
1 ,0189909+01 

1 .0189909 + 01 

1 .0189909 + 01 


502000* 
5 0900 0 * 
506000* 
_.506aQO*- 
5 ) 0000. 


1 . 1893199-1 1 
1 . 1608509- i 1 

1 .1331228 -1 1 

1.1061 lOO-l 1 
1 .G /97V30- 1 1 
1.0591521-1 1 
1 .G29 1 689- 1 1 
1 .0098260-1 1 

9 .5798906- 1 2 


1 . 3 75 I b 6S- 1 2 
..i..*3A0_9>9U-i.2.. 
1 .3066733-12 
1* 2738027- 12 
1 *29 18209-1 2 
1 *21 q7uQ 6-12 
i * 1 8o9i!uo-l2 
_A.*.l 509 b^ 7 _-l^. . 
1.1222763-12 


*3 5 7 6 3 9-8 +J1D__ 
3 *860589 2 + 00 
3 * 8 6 3.5.2 6 9 +0 0 
3 .8669665 + 00 
3 *.8.6 9 90*13 + 00 
3*8723399+00 
3*8752739+00 
3 *878209 7 + 00 
_.3.*. 881 13.3.8 + 00 . 
3 • 8890608+00 


. JL • 1 9 *101100 + 0 1 
I *7918000 + 01 
I *7896000 + 0 I 
I *7879000 + 01 
1*7852000+01 
I .7830000 + 0 I 
1 .7BD8noa + nl 
1*7786000+01 
. 1* 7769000 + 0.1 
1 *7792000 + 0 1 


I ,0189909 + 01 
1 .0 I 89909.+,OX 
I .01899Q9 + 01 
X, 01 89 909 + 01 . 
1,0189909+01 
1 ,0189909 + 01 
1.0189909+01 
1, 018 990 9+01 
1,0189909+01 

















TABLE n (CONT'D) -VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm‘2 

degrees K 

degrees K 

kg m*3 

newton -sec m"2 

m sec“J 

52nnon. 

9.5322633-i 1 

.1 .5C!l7_19_3 + a3 

2.4546500+03 

1 .3528331-12 

6*91 26735-n5 

9*932n7 i 5+02 

B22000* 

52*fDQQ# 

9.3C8545M-1 1 
9.DVQSD27-1 1 

1.5019323+03 
1 .502 1 402 + 03 

2*4580500+03 
2. 461450 IJ + 0 3 

1.3192553-12 

1 .2665736- 1 ? 

6*9178711-05 

9*9389473+02 
9 .9458 1 92 + n 7 

526000. 

528000. 

8.8/798M5-1 1 
8.6708356-1 1 

1.5023429+03 
1 .5025405+03 

2.4648500+03 
2 . 46 8 2 50Q + Q3 

1 .2597628-12 
1 .2237975-12 

6*9262550-05 
6.93344 1 1 -p5 

9.9526859+02 

9.9595479+02 

530000. 

5,32000. 

8. H609 1 18-1 1 
a. 2720709- 1 1 

1 .5027329 + 03 

1 .502920 1 +03 

2*4716500+03 
? . M 7 5_Q5nfL+n 3. 

1 .1936530-12 
1 - i.A4-^na4- 1 2 

6*9386235-05 
_ _A • 943802 1 -q5 

9.9664051 +02 
9.9732577+02 

53M000. 

__5J56QDa. 

6.080 1 808- 1 1 
.7.8931034-1 1 

1 .5D31C22 + 03 
1 . 5032791 +03 

2 .4784500 + 03 
2.431 8500+03 

1 .1357393-12 
1.1079241-17 

6*9989770-05 
6.* 9 5 4jL4j?^ - p5 

9.9801055+02 
9.9a694aA + fi 2 

538000. 

7.7107120-11 

1 • 5034508 + 03 

2 .4852500 + 03 

1 • 080041 9- 1 2 

6.9593152-05 

9.9937871 +02 

S^tonon. 

7 . 5328784- 1 1 

1 .5036 174 + 03 

2.4086500+03 

1-L( 544716-12 

A.9644787-p5 

1.0nQn62l+D3 

5H2000. 

7.3594795-1 1 
7. I9n4nl2-1 1 

1 .5037788 + 03 
1. 5039350 + 03 

2*4920500+03 
5QO + P 3 — 

1 .0287932-12 
. - . L^axi3je8Q-_l2. 

6*9696384-05 
A .9747945-05 

1 .0007450 + 03 
i.nnl4274+03 

5M6000. 

5^8000. 

7.G255256-1 1 
.8647400- 1 1 

1.5C4C861+03 
1 .5C42320 + 03 

2*4988500+03 

9.7993675-13 
9.55721 Q6- 1 3 

6*9799466-05 
6_* 9 8 5U9 5_2_- nS 

1 .0021094+03 
1 •00279G9 + Q3 

550Q00* 

SS2DQQ. 

6.7079379-11 
. 6_.5550097-l 1 

1.5043727+03 

1.5C4S083+D3 

2*5056500+03 

2.5090500+03 

9.3262357-13 
9. 1012655- 13 

6*9902399-05 

6.9953810-05 

1*0034720+03 
1 *004 1 526+03 

55M000. 

556000. 

6.4058567-1 1 
6.2603765-1 1 

1 .5096387+03 
1.5047639+03 

2*5129500+03 
2_.515850U + C3 

8.8821386-13 

8.6686899-ix 

7*0005184-05 

7.Q056521-Q5 

1 .00^8327+03 
1 *0055 1 24 + 03 

558000* 

6.11 84730-1 1 

1 .5048840 + 03 

2*51 92500+03 

^•4607632-13 

7*0107821-05 

1 *0Q6 1 9 16+03 

560000* 

5.9600541-1 1 

1 « 5049989 + 03 

2.5226500+03 

8.2582091-13 

7*01 59o83-oS 

1 *0008703 + 03 

562000. 

56^000* 

5.8450218-1 1 
5.7132932-1 1 

1 .5051067+03 
1 .5052 133 + 03 

2.5260500+03 
2 .5294500+03 

6.0608705- 1 3 
7 .8686 126- 1 3 

7*021031 0-05 
7*0261500-05 

1 *0075486+03 
1 *0002265+03 

566000* 

568000. 

5.5847810-1 1 
5.4593977-1 1 

1.5053127+03 
1 *5054070 + 03 

2-53285GO+Q3 

2*5362500+03 

7.6812948-13 

7.4987769-13 

7*0312652-05 

7*0363769-05 

1 .QU09O39+O3 
1 *00958o8 + 03 

570000. 

■ ■57 2000. 

5.3370635-1 1 
5.2176982-1 1 

1 .5054960 + 03 
1 .5055800+03 

2*5396500+03 
2 *5430500 + 03 

7.3209300-13 

7.1476259-13 

7*0914848-05 

7.n965892-n5 

1*0102573+03 

1*0109333+03 

57*»000. 
576000* 

5. 1012251-1 1 
4.9875696-1 1 

1.5056588+03 
1 .5057323 + 03 

2 *5‘*64500 + 03 
2*5498500+03 

6,9787412-13 
6.8 1 41564-13 

7*0516900-05 
7 * q56787 1 -q5 

1*01 16089 + 03 
1 *0122840+03 

578000* 

4 .8766580-1 1 

1 • 5058008 + 03 

2*5532500+03 

6.6537536-13 

7*0010006-05 

1*0129567+03 

58nnnn. 

4.7684185-1 1 

1 .5058640 + 03 


6.4974186- 1 3 

7*n6697n4-n5 

1*0136329+03 

582000* 

4*6627816-1 1 
4*5596817-1 1 

1 .5059221+03 
_ 1.5Q597S1+03 

2 .5600500+03 

6.3450903-13 
6. 1965 1 39-13 

7*o72Q567-oS 

7*n771394-n5 


586000. 
seeoQQ. 

4.4590527-1 1 

1 .5060229+03 
1.5060654 + 03 

2*5668500+03 

6.0517396-13 

7*08221 85-05 
7 .n872940-nS 

1*0156529+03 
1 .0163253+03 

590000. 

592000. 

4.2649554-1 1 
4. 1713649-1 1 

1 .506 1029 + 03 
1 .506 1352 + 03 

2.5736500'^03 

2.5770500+03 

5.7730160-13 

5.6308831-13 

7*o92366o-o5 

7*0974344-05 

1*0169973+03 
1 .0176688+Q3 

59H000. 

596000. 


1 .5061 623+03 
1 .506 1 842 + 03 

2.5609500+03 

2*5638500+03 

5.5081087-13 

5.3806062-13 

7*1024992-05 
7* 1 075606-nS 

1 *0183399+03 
1 *0190106+03 

598000. 

3.9037277-1 1 

1 .5062C10+03 

2.5872500+03 

5.2562897-13 

7* 1 126184-05 

1 *0196808+03 









ui 



















TABLE H (CONT'D)-VANDENBERG 


GEOMETRIC 

ALTITUDE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

meters 

unitless 

unitless 

_ S 2 Pnnn* 


1 • n9«367i:,- 1 7 

&2200D* 
S7*<nnn. 

9.1350868-12 

8.921n877-12 

1 *0672050- 12 
\ .n4n7/,73-i ? 

5260D0* 

■■■526qQ0* 

8. 7125300-1 2 
6.5097416-12 

1 .0 15034 1-12 
9 • 8990485- 1 3 

S3 00 00. 

S 3 2 n n n 1 

8.3110810-12 
. a, 1 l 7908^- 1 2 

9.6560026-1 3 

9«91R6i9-^-i3 

53H000. 
5 3 6 n n n . 

7.9295946-12 

7.7460036-12 

9. 1 875064-13 
8.9674967- 1 3 

b38000 • 

7.56701 14-12 

8.743816 1-13 

SMOOOO . * 

7.3924920-12 

8.53nuyS3- 1 3 

5*12000 • 

-■5m*4QQQ. 

7 .2223247- 1 2 
7 .0563974-1 2 

6.32237 13-13 
8.l2nuV29-l3 

5*f6000. 

6.8945945-12 

6.7368054-12 

7.9231045-13 
7.731 257fa-l 3 

5b0000 • 
&F.2nnn • 

6.5829255-12 
6.4328474-1 2 

7.54441 16-13 
7.3674231-13 

5 5 *4 0 0 0 * 
5 r> 6 n 0 0 . 

6 • 2664740- 1 2 
6. 143705 1-12 

7*1851615-13 
7 . 0 1249 33- 1 3 

558000. 

6.0089461-12 

6.6442920-13 


■560000. 

5.8606069-12 

6 .6804368- 1 3 

562000 * 

5.73609 1 1-12 

6*5208008-1 3 

5 6 4 n Q n • 

5.60681 74-12 

6.3652/47-13 

5 6 6 0 0 0 * 

5. 4807 C 03-12 

o • 2 137449- 1 3 

568n00 • 

5.3576537-1 2 

6.0660979- 1 3 

bVOODO • 

5-2375994-12 

5.9222297-1 3 

572000. 

5. 1 204586-1 2 

5*787036 1-13 



















TABLE n (CONT'D)-VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm‘2 

degrees K 

degrees K 

kg m’3 

newton -sec m"2 

m sec"* 


<>Q Q0Q Df 




1 » 5n6? 1 ?6-*-n3 


2.S9q6S qq-»-Q3 


_5._ UH8M/Q-| 3 


7* t l76726-n5 


-i-«-Q.Z.Q35Q6-f Q3 


602000. 
■ 6QHQ0Q. 


606000. 


3.73SM832-i I 

3.6‘^ H3365-^U 


I .5062922 + 03 


3.57S0A50- I 1 


1 .506H‘<B 1 +03 


2.5928500+03 
„Z.595.Q5.qq + U3 
2.5972S00+J3 


5.0188839-13 

^.9o5695J_-I3_ 

4.7952135-13 


7. 12Q9HI 1-0& 
_7_.3^8^0 8.2^5_ 
7*1274738-05 


1.0207837+03 


1 *0216495 + 03 


6nflnon. 

3.4976224-1 1 

.. .■J-.5a65i.a,6_+Q3 

. 2-.>99 4 5DAjra:i. 

_ 4.6873697-13 _ 

Z.* 13073 78-_q5._. 

1,* 022QB2 1 +0a,_-.. 

610000. 

3.4219634-1 1 

1 .5065900 + 03 

2*6016500+03 

4 .5820966- 1 3 

7. 1 340003-05 

1 *02251 45+03 

61^0 .00 . _ 

3.3480448-1 1 

1 .5066593 + 03 

7 . 60385X1U.+ 0.3. . _ 

4.4793299-13 

7. 1 372615-nS 

1 .0229468 + 0-^ 

614000. 

3.2758237-1 1 

1 • 50672o 7 + 03 

2. 6060500+C3 

4.3790059-13 

7*1405213-05 

1 .0233788+03 

616000* 

3.2J52621-1 1 

±_. .5 Q.6 7 9 19 + 03 

__ 2 . 6 _a. 8_2 5 0 a t 0 3 - 

4 .28 1 0676-li 

7 . 1 437795-oS 

1 . 0238107+03 

618000. 

3.1363153-1 1 

1 .5066552 + 03 

2*6 1 Q4500+U3 

4. 1 854494-13 

7. i470362-q5 

1 •0242424 + 03 

6200 013 • 

3.Q089468-1 1 

1.5069164+03 

2*6 126500 + 03 

4.092Q967-1 3 

7 . 1 50291S-n5 

1*0246739+03 

622000* 

3.0331177-11 

1 .5069756 + 03 

2 . 6 148500 + 03 

4.0009519-13 

7 . iS35454-q5 

1*0251052+03 

6 ?4 000 * 

2.9387904-1 1 

1 .5070328 + 03 

.2*.617..050 0.+j33l 

3.9] 19594-13 

7. 1 567979-n5 

1 *0255363+03 

626000* 

2.8 759307-1 1 

1 . 5070^79+03 

2*6 192500+03 

3.8250685-13 

7*1600487-05 

1*0259673+03 

628000* 

2.8145008-1 1 

1 . 507 1 4n9 + 03 

2*621 4500+03 

8 • 7402235-1 3 

_7*4 632982-a5 

1*0263981+03 

630000* 

2.754467 1-1 1 

1 .507 1 920 + 03 

2*6236500+03 

3.6573747-13 

7* i665463-05 

1*0268287+03 

632000. 

7 . 69t;7<?63- I 1 

1 .5n7?4 1 n + 03 

2 . 6258.5na + Q3 

3 .5764776- 1 3 

7 . 1 A9792A-p5 

1 .077 759 1 ♦0 3 

634000* 

2.6384550-1 1 

1 .5072860 + 03 

2* 6280500 + 03 

3 • 4974686- 1 3 

7* i730380-0S 

1 *0276894+03 

636000* 

2.5J24128-1 1 

1 . 5072329+03 


3 . 4?03 LTJ-aO- 

7 • 1 7 A28 1 7-n5 

1*07811 94+03 

638000* 

2.5276369-1 1 

1.5073758+03 

2.6324500+03 

3.3449707-13 

7* i795241-q5 

1*0205493+03 

6^0000* 

?.474n984-i 1 

1 .5074166 + 0 3 

> * 63465riil + ii 3 

3.7713861-13 

7 • 1 a 27649-n5 

1 *0289790+03 

642000* 

2.421 7661-1 1 

1 .5074555 + 0 3 

2 . 6368500+03 

3. 19951 77-13 

7* 1 860043-05 

1*0294085+03 

— AaMQOQ. 

2 t 3 706 1 3 q- 1 1 

1 .5Gy4923+xa - 

.2* 62190500 + 03- 

_ 3. 129326.0-13 

_-7-*_i892423-o5_. 

It. 02983X9 + 03 

646000 * 

2.32061CI-1 1 

1 .5075270 + 03 

2*6412500+03 

3.0607682-13 

7*1924787-05 

1 *0302670+03 

648000 . 

?.?7\7 3 0^-1 1 

1 . 5 n / 5 5 9 H + n 3 

2*6434500+03 

2. 99 . 3 804 3-1 a 

_7_. 1 95.7 13 9-05 

1 *030^9^0+03 

650000. 

2.2239467-1 1 

1 .5075904 + 03 

2 .6456500 + 03 

2.9283955-13 

7.1989475-05 

1*031 1248+03 

6520QQ-. 

2. 1 772325-1 1 

1 .5076.19 1+03 

7.6478500+03 

2.8645024-13 

7.702 1798-05 

1*0315535+03 

654000. 

2.13 15642-1 1 

1 .5076457 + 03 

2 .6500500 + 03 

2 • »0209 J2- 1 3 

7*2059107-05 

1 *0319819+03 

656000* 

2.0869155-1 1 

1.5076703+03 

2. *.65 2250 0 + 03 

_ 2. 741 1208-13 

7 • 208 6 399 -q5 

1 *0324 102+03 

658000* 

2.0432629-1 1 

1 .5076 928 + 03 

2*6544500+03 

2.6815596-13 

7*21 18679-05 

1 .0328383+03 

_6_6 0000* 

2.0305835-1 1 

1 . 5077 133 + 03 

2 *6566500 + 03 

2.6233733-13 

;*7l50945-n5 

1 *0332662+03 

662000* 

1 .9588535-1 1 

1.5077318+03 

2 *6588500 + 03 

2.5665272-13 

7.21031 96-05 

1*0336939+03 

664000* 

1 .9180502-1 1 

1 .5077482+03 

2*661 0500+03 

2.5109083-13 

7*2215433-05 

1*0341215+03 

666000* 

1 .8/8 1523-1 1 

1 .5077626 + 03 

2*6632500+03 

2,4567255-13 

7. 2247656-05 

1*0395489+03 

668000 . 

1 .8391388-1 1 

1 .5077750 + 03 

2.? 6654 500 + 0 3 

2.4Q37 08 0-J3 

7 • .2 .2J^’ 8 6 .4 - 0 B 

1*0349761+03 

670000* 

1 .8009893-1 1 

1 .5077853 + 03 

2 . 6676500+03 

’2.3519064-13 

7*2312059-05 

1*0354031+03 

_6_72DQ0 * 

1 • 7636824-1 1 

1 .5077936 + 03 

2 .6698500 + 03 

2.3012897-13 

7.2344240-05 

1 *0353300+03 

674000 • 

1 .727 1 986-1 1 

1 . 5077999 + 03 

2 *6720500 + 03 

2.25 18293- 1 3 

7.2376407-05 

1 *0362567+03 

67 6000 * 

1.6915199-11 

1.50/8041+03 

2*6742500+03 

2.2 0.3 4 99 1-13 

/•74o8558-n5 

1 *0366832+03 

678000. 

1 .6566261 - 1 1 

1 • 5078G63+Q3 

2 *6764500 + 03 

2.1562699-13 

7*2940697-05 

1 *0371095+03 


Ul 



Ln 
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TABLE H (CONT'D)-VANDENBERG 

AFB REF. ATMOSPHERE (ANNUAL) 

GEOMETRIC 

ALTITUDE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 

meters 

unitless 

unitless 

unitless 

unitless 

newtons cm *2 

6nunon • 

3.7473858-12 

4. 1 538088-13 

4*on22562^00 

l •6840n0Q+Dl 

1.0189904+01 

. A n 2 0 D 0 • 
6nHrmn • 

3*6656669-12 

3.5662325-12 

4.Q600U 10-13 
3.9684375-13 

4*004094 1 ♦OO 
4 *0059311 ♦Ua 

I •6826600**’G1 

1 •68_1 3 2-00*01 

1 •0189904+01 
..1 *01899o4+DJ^. 

606000 • 
bOtinon. 

3.5084384-12 
3 .4324390-12 

3.8790639-13 
,3. 79 1_8 2.4.3- 13 

4*0077674+00 

4.00960^7+00 

1 • 6799800 + 0 1 
1 *6786400 + 01 

1 •01899Q4 + 01 
1 •0i89904.+ 01__ 

610000* 
6 ! 2non • 

3.3581 900-1 2 
3 .2856490- 1 2 

3.7066641-13 
3.623531 5-1 3 

4*01 14373+00 

4 . n 1 327 1 Q+on 

1 *6773000+0 1 

1 *675960 n + nl 

1 .0189904+01 
1 .01899Q4 + Q_l 

6 I ^000. 
6 1 onOQ • 

3.2147738-12 

3.5423749-13 
. 3 ._4A3 .L‘i.82 -1,3 _ 

4*015 1040+00 
4*01 69361 +0n 

1 *6746200 + 0 1 
L*673^BQQ+al 

1.0189904+01 
1 *0189904 + 01 

6 1 8000 . 

3.0778654-12 

3.3857933-13 

4*0187673+00 

1 *67 19400 + 0 1 

1 ,0189904+01 

6 2 0 n Q n • 

3.01 17524-12 

3*3 1 n28 11-13 

4 . 02n597fi+Gn 

1 • A7n6nnn+o l 

1 .01 89904+01 

622000* 
6 2 M n n n • 

2.9471501-12 

3.2365500-1 3 
3. 16456UQ-13 

4 . 0224274+00 
- 4 •0242563+00 - 

1 *6692600+0 1 
L _*66 7 92Q£|_+o.1 

1 .0189904+01 
___ _L._0.18 990.4 + 01_ 

626000* 

628 nnn« 

2.8223335-12 
> .7620484-1 2 

3.0942700-13 

3 .1125635 1-13 

4 *0260842 + 00 
4.0279114+00 

1*6665800*01 

1 *66S24Q0+D 1 

1 .0189904 + 01 
. . . 1 • 0 1 8 9 9il 4.+iU 

630000* 
6 2 n n n - 

2 . 7031335-12 
7 . 645556 1-12 

2.9586149-13 

2.8931696-13 

4.02973/0+00 

4.031 56'43 + pO 

1 *6639000 + 01 
1 •66?5600‘*"0 1 

1 .0189904 + 01 
1 .0 1 89904+0 \ 

63*t000. 
6 3 6 n 0 n • 

2.5692834-12 

2.5342857-12 

2*8292597-13 

4 .033388 1 +U0 
_ . 4 , 03 1 2P + QQ . . . 

1*6612200+01 
L *6S98fiD0 + pl 

1.0189904+01 
1 .0189904+01 

638000* 

2.4605306-12 

2*7056973-13 

4.0370352+00 

1 •6585400‘*'0 1 

1.0189904+01 

6^0000 • 

2. 4279099-1 2 

2*6463/13-13 

4*0388575+00 

1 *6572000 + 01 

1.0189904+01 

6M2000* 
6 M ^ n f} n . 

2.3766329-12 

2.3264331-12 

2*5882339- 1 3 
2*S3l452b-l3 

4*0406790+00 
. 4 * 0424997 + 00 

1 * 6558600 + 0 1 
l*65452D.0t.Ql, 

1.0189904+01 
1 .0189904+01 

6 't 6000 • 
6 M 8000 * 

2.2773621-12 

2.2293931-12 

2*4759930-13 

2*4218230-13 

4 *0443 1 96 + 00 
4 *046 1387+00 

1 *6531800 + 01 
1 •6_5l84po^0l 

1 .0189904+01 
1.0189904+01 

6B000n • 
6B2nnn* 

2 . 162500 1-12 
2 . 1 366566- 1 2 

2*3689109-13 
2*3 172249-1 3 

4 . C47957C+00 
4*0497745+00 

1 *6505000 + 0 1 
1*649 1 600+n 1 

1.0189904+01 
1 .0189904+01 

65**000* 
6S6000 * 

2.09 18393-1 2 
2.0480227-12 

2*2667368-1 3 
2*2174 i 59- 1 3 

4*0515912+00 
4 .053407 0 + 00 

1 *6478200'^01 
1 •6464.800 + 0 1, 

1 .0189904+01 
1 .0189904+01 

6seooo* 

2.0051837-12 

2. 1 692342-1 3 

4.055222 1 +00 

1 *6451400 + 01 

1 ♦ 0 1 89904+0 1 


66fJD00. 

1 .9632996- 1 2 

2 • 122 1647-1 3 

4 . 0570364 + 00 

1 *6438000 + 0 1 

1.0189904+01 

662000. 

1 . 9223473-1 2 

2*0761 793-13 

4 .058849 9 + 00 

1 .6424600+01 

1 .0 1 899Q4+0 1 

664000 . 

1 .8823045- 1 2 

2*03 1 251 H-1 3 

4 • 0606626+00 

1*641 1200+01 

1.0189904+01 

666000 • 

1 .8431501-12 

1 .9873558-13 

4*0624744+00 

1.6397800+01 

1 .0189904+01 

668000 • 

1 .0048637-12 

1 .94M4to75-l3 

4*0642855+00 

1 *6384400 + 01 

_L.D18990H+.01_ 

6/0000* 

1 .7674252-12 

1 .9025o29-13 

4*0660958+00 

1 *6371000 + 01 

1.0189904+01 

6V 2000* 

1.73081 36-12 

1 .8616167-13 

4*0679054+00 

1*6357600 + 01 .. 

1.0189904+01 

674000* 

1 .6950097-12 

1.821 6060-1 3 

4*0697 1 H 1+00 

1*6344200+01 

1.0189904+01 

■■■676000* 

JL. 65999.60-12 

1 . 7875ri96- 1 3 

4.*GXliaZZL,+ QQ 

1 *6330800 + 01 

1 .0l899J34j^_L 

678000* 

1 .6257524-1 2 

1 .7443037-13 

4 *0733292 + 00 

1*6317400+01 

1 .0189904+01 


















TABLE n (CONT'D)-VANDENBERG AFB REFERENCE ATMOSPHERE (ANNUAL) 


GEOMETRIC 

ALTITUDE 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 

meters 

newtons cm*2 

degrees K 

degrees K 

kg m'3 

newton -sec m~2 

m sec“l 


— & e QQL i a * 1 i 1 «sj78^6M-»-n3 3 M/2822"n5 1 «Q37b357^Q3 

682000. I . bii9 i 223“ 1 1 1 . 5 7 g 0 4 6 + rj 3 2*6H08b00 + 03 2.0650120-13 7 • 2&a‘*933“05 1 • 03796 l 7 + U3 

_6A*lXliAOi 1 . bb68 7 66“ i 1 1 t bu 7g0n6j-^ . Z* 6JJ 3^ bUa±il3 2 . ii?Q93 1 H- 1 3 . 7 • 2 5 3 7iiZ9 -qS - 1 #n3a3 6 75 + U3 

686000* i.S2M546b-il 1.50779^7+03 2.6852500+03 1.9776517-13 7*2569U2-05 1.0388131+03 

.^AflQQQD . 1..4 V3-3 I 39 - it 1 .50 77 867 + 0 3. 2_?_6 8 7 ^500 + 03 _ I 93.5 7465 Ti3l 7 • 2-60 1 I 8 Q-q5 _ _1 .039^385 + 03 

690000* 1.4627644“il 1.5o77?66+o3 2-6896500+03 1.8945949-13 7.2633234-Q5 1*0396638+03 

. 8 9 20_D 0_^ 1 . 4 3 2 8 B 0 1 - 1 1 1 . 5q7 76 4 6 + 03 2-6918500 + 03 1 .8543716-13 7.2665275-05 _ .L* 0 40Q 869 + Q3 

694000. 1*4036472-11 i*bo775G5+03 2-6940S0U+J3 1.6l50b62-l3 7.2697302 -q5 1.0405139+03 

69600Q . 1 . 3 750504- X 1 1 *5 077343 + 03 2* 696 2 500 + 03 1 .7766268-1 3 7 . ?7 293 1S-Q5 1 *0409386 + 03 

698000. 1*3470747-11 1*5077162+03 2*6984500+03 1./39Q620-13 7.2761313-Q5 1.0413632+03 


7000 0 0* 1 . 3 i V 5 2 n C “ M 1 * 5 P 7 6 9 g r, + 1 1 3 2 t 7 006500 + 0 3 Z. 7 q2 1 01 4-1 3 Z-«^7.?3 2 1 *041 78 76 + 0 3 


Ui 



MSFC— RSA, Ala 


a^ 
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TABLE H (CONT‘D)“VANDENBERG AFB REF. ATMOSPHERE (ANNUAL) 


GEOMETRIC PRESSURE DENSITY VISCOSITY MOLECULAR PRESSURE 

ALTITUDE RATIO RATIO RATIO WEIGHT DIFFERENCE 


meters unitless unitless unitless unitless newtons cm~2 


6PtJnnn. l *SV22^23"12 1 *706V6B n -l3 a.7.S.i jSb + g Q L • t>l0^.UQU*Ql I • Q .1.8 ?. ? g 0.1 . 

6C20CJ0. i.bb95067-U 1 *g70‘1BM-13 ‘»*U76VMU+uO 1 *6290600 + 01 1 *018990^ + 01 

6 r.qrmii* 1 «b 27M6 93 * l 2 .... L* 1 3 M*a767MbB + uO 1 *6277200 + 01 l*0l899g‘t + 0i 

686000* 1 * M96 1 3*49“ 1 2 1 *5999/32-13 M.u805m98 + U0 1 *626380o + q1 1.01899QH + Q1 

6fi600C_. 1 .*165983^-1 2 1 • 5 6 5 9 1 2 M - 1 3 H.Q82353 1+00 l*62bOHDO + Ol 1.018990^ + 01 

690000* 1 *4355036-12 I • 532'6 23 1 - 1 3 4.QH4i5bH + uO I*6237o00 + 0l 1.0189904 + 01 

6V2Q00 * 1 .4061763 -12 . i .? 5 0 00 tt 4 6 - 1 3 4.0 65957 1+00 1 *6223600 + 01 1.0 189904 + 01 

694000. 1*3774862-12 1.4602^06-13 4 . p 8 7 7 b 6 C + OU l*62l02DU+0l 1,0189904+01 

696P.nn. 1 .3494243-12 Ljj_4_3J7_J_9 3_4.- 1.3 0 h 9. 5.5. c u..+ U 0. . , i .* 6 1. 9 6 a 0 0 + 0 1 1..^ .0 1 .8 9 9 Q 4 + 0,| 

698000* 1*3219700-12 I*4068y55-l3 ' 4.y9l3b73+uO l*6l834DO+Ol 1.0189904+01 


700000. 1 *2949268-12 1 * 3769q 64- 1 3 4 ♦ p 9 3 1 b b 9 + QO _ 1 *6 17 0000 + 0 i 1 .01899 04 + 01 
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